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Tti« t l i«sl« M i t l t lAd «<3ti9«lati7 of ! lattir«l i»ro<iiiota witH 
S p M l a l r7.«f»liMlii on Cli«ai«ti7 of FlavfMHi*"^ t a i t a l&oorat iaal 
9art» inoltt^aa a o r t t i o a l raviaw of ttia elMMiatry of f laraaeldo 
and Mf l« rano lda and highUghta tti« raoaot advaocea i n %ht 
annl r t toa l teotinlfiitaa a{»plie<l to t t iair a t ruotara a luoidat ioa* 
Tha tliaaio l»aa baan i>raaaatad to two par ta i tba f i r a k 
f iart daals wltti our altaMpt to davalop 80«a noral ayatlMitlo 
aathod« i n flairaaoid etiatttatrr* I.»f»fSa-4]jii>^ turn bean davalopad 
as nit axrtantiivalr usaful raagant systa* for th« blgb jr ia ld 
oonveralon of flavaaoaaa t a t o flavoaaa* ffema, 5,T,4*<*triiaatboiar« 
ftavaitoaa ( I ) , wb«a baatad to lOO^C for about 30 a i a . wiiti IMHO 
l a th« preseaoa of e a t a l y t l e aMOunt of I aad coooaatratad ^2^^A* 
tiSf 3«7,4*«tritt«tbosrfl«nroaa ( I D l a alaost ffktaatitativa y i a l d . 
Tba aatbod waa alao foaad to «ork a f f a o t l v a l r l a tba oaaa of 
ftaranoaaa witb f raa Iqrdroxyla • a aarioaa a t r a e t u r a l U a i t a t i o a 
of aoaa firavlona awtboda of dabjrArogaaattoa* 
( I ) 
OCH. 
J2.-DMSO -}J2S0q 
/OOC ^ J^TWW. 
H3CO 
OCH: 
• l i -
the r««otl<Mi v«t •xt«ii<l«d v l t l i tte« follttwioK ia l i«tr«t«a 
Itt attvMpt to d«f la« ai««rliftiilfiB snd seop*. 
( 1 ) !l»7,4*-trtlir(lro«jrrtflrttaoa« 
( I t ) A « l«t i i r« of totr«li)r<ti*oo«eatoniivoii« and totraHydro* 
robantttflffroa* 
( i l l ) <l,T-T>l«i«tlioi9'*3*f4*-««th)rl«aedloxf rlftraaeao 
( I v ) Harlttf onln-T»<»^6»-0-t»-oo«a«rciy l ^ * p «4)-gltt00sl(lo 
(v ) Tsori«iirftnone 
The pro(tuet« of tfohyarogeaatioa, ohtalfiAd a laot t l a 
fftiftRtltatlv* yli»t<ift l a a l l hat th« oaae of ( I v ) , ware autb^ailoated 
br the i r naee aatf >MH upaotra. A reasonable ateohanlsttc oottr»e, 
Mn^*r theee oondtt loas, muy iovolve lodlnat loa of flavaaoa® at 
€ -3 I n the l a l t l a l etep* The a-lodoflavanoae (111) »o for wed 
should under the<ie ooodltloas he susceptlhle to both, th«» oxida-
t ion to |9rodaee the eorrespondlng f lavoool ( i V ) aa i^ tha dehydrO'* 
halogenatloa glvlac flavene ( I I ) * fhe forsat loo of aay flanroaol 
«a« aot , however^ iH^eerred l a our experlaeatv. fhe predMilaaat 
dehrdrohaloffeaatlon l a prohahly aneh f a o l l l t a t e d hy the preferred 
eoaforaatlon of S«lodoflarfl»mMi ( l i t ) l a vhloh the iodlae atoa aad 
the only adjaeeat hrdrogea ato« preaeat aagr he t ranad lax la l l y 
arteated (see Saheae ! ) • 
« iii -
^9^fm I 
•51^15+HI 
OCH-
(iy) 
In furtlivr •xtansioa «• r«ttet«d 3*-^4rox)roiialtiiott«« ultli 
I «DMSO«ii so^ r«ag«it trstvtt* Mii«« a*«iisr4ro«roiittli««i«s • q u i l l -
l i r la t* to tli«tr IsiHMrlo ri«v«a«a«s i a aoiaio tatdiaa, «• iat«a4l«<l 
at ajratliaala •# flaroaa In • • • atap froa aiialaaaa* 3* •4f]rdrox]r« 
4»4*t6**trt«atlioi^olialeoBa (V) w» at f l r a t liaatad at i a o \ for 
10 ttln* with DtfSO Md aaall aiM«at of H^^o t^ tHoa aatalyt lo 
aaoant of lodlaa «aa atfdad and tHo atxtara van fartHar boatad for 
40 «la» at lOO^C. THa fomatloa of 9tTt4**trl«atiiox)rflaveao waa 
• I f «• 
»• ! ft%»»iT«4 and ttm «al<»r prottuet •btaln«<l &« 99^ ri«l(ts W9M 
«liMr««t*rl••d »• 3«tod9^97,4*-tria«tii»«rH«v«tt« (VI) fr«« i t s 
ohftMloal « ia l r s l s aa^ speetral (!»« ?«fa and miuis) stactlttt. 
»t»lti irlr 3'40(i<»*7,4*«4tMtttiiox)rn«voa9 » M oDtaiaad, i a mik ftml49^ 
fro« tto r««otlon of a«ter<lroiiy«4,4*<-dl«Mtiios3rolialeoMi «ltli 
.CO 0 
OCH' OCH-
(V) (VI) 
rh« «i3rntte9iilffi of 3-4odoflftvoii« i s iiit«r«8tittg tootti fro* 
sfiitiiotio «ia4 aoolittiiiotio eonsidoratioaw. tint 3-ioiloflavoa«« baivo 
aot teoa doaoribod i a tba l i taraturo, aad alao tlia l»iflavaa«ii 
Invalviaf C-^ iatorflavaaoidlo lialMga )My bo sjratlHiaisod aaiof 
oorroapoadtag 9«4odoflavoMoa la Vllaaaa roaotlea* fbo ouggootod 
aooiMMtaaa invotvo two iatoraodiatoot (VII) aad (VIII) , oadorgoiag 
tr«na«-diaxlal<-doli3rdrolialOioaatioa to firodaoa 3-iodofl«voao* 
riwraaiMio ta goaoratod ta atta froa alMlaoao i a tiio i a i t i a i ato|^ « 
(VTI)roaalta froa diiodiaatioa of flavaaoao at C«3t laid (Vl t l ) ia 
firotbiood bjr tho addltioa of l^ to flanroao* vbiob ooaoa froa 
dolqrdrogMiatioa of flaraaoao* 
• V • 
H.CO.. 0 
rtie work a««erlb«<t i n thw teeond letttrt eoasiats of ttit 
t)iol«tl<Ni mid olittrAOt«rts«tton of ttio f lsvaaold* ma4 litfliiVMi<il4« 
froa the d i f foront p«rt of tlM following plonto* 
( i ) innipnrwt pteonnlooa Ulan (Cuproffsaotao) 
( t t ) Itinlporttfi anoropoda Boiaa (<^pr««aaeoa«) 
( l i t ) Aaalparaa frAtliehlaAa (Gaproaaaooao) 
( I T ) (3apr««fl«a ar isontea (Oapraaaaoaaa) 
( v ) Loaleara a t l p n l a t a (Capri foi laoaao) 
- ¥4 -
( t ) Mtlmrumtm from thm Umf9 of Jtt«tii*ra« aii«—i««a Liai^  
l O f y f f ifftif> 
Tll« pll«M0tiQ •»tr«OUT<IS «f ttl# U«V»« of J , ptl««ttiO«ft, 
f»aririe4 hy ttsufil aetlioiAt, gwre • • • • » hiila»&amm bjr O!!} «»4 
lir«iiar«ttv» ?1<C« Tli* bir iAvanotdle o«mtiiiit« of eaob of ttui throo 
f r i c t i o n s w«r« «» followot 
IFt 
fPTT 
(A) t-4», I -5 , r I-fl, I-T, r I-T-4»«ii t ally aroxy-l I-4 »-i>-««tHyl/*I-3», 1 1 - ^ 
HI flffveii«« 
(B) t-5,II-5,l«T,lt-T,II«4»-P«iltBli3r<lroiir/*I-4»-i)«H-47liin«VOiio, 
I I - 4 * , I « 5 , l l - a , l - T - T o t r o h j r d r o x r - I I - f «4>-«»tiijrljri-4« • u - i i - e J 7 
Mftttvono* 
rtio pliottolto •vt raot lTos of tho drlod l««r«« of i * •a.ftroipiMi* 
• f t o r a m a l imrtf tQi i t tmi g«ro tl ir«« fr«otl«i i« (pr«parat iv«*f l *C)* 
riio Mf l i i fM io t t f io o«ttto»t« of O M U of t iM tkroo f root looo, obtalno4 
toy CCD and prtporot lvo Tl«0« «oro ao followoi 
- v l t * 
(A\ I-4»,ri-4SI««,II-!l ,I-T,II-7-tt«H«hy4rojjr/' l-3»,fI-<lJ 
( A ) l ' -4»,I-5,II»5,I-T,II-7-Pent«liydroxy-II-4»->-«etHyl/ ' i -3«,Il-^ 
Mfl«ir(Mi«» 
(S) II<-4*,I-9,TI«t,I»7,II-7-r>«atah]rdroxy/'l<-4*-0-II^_7l»iflaroa«. 
fMITI 
lAOoryptondrln 
i^<A> Oiflwon«n froa the Uav luatPTua w l l t o t i i i w 
Th« tbr«« fractions of tho plieaollo oxtraotlir»s of tiia 
loiiv«8 of I, wattlohioaa waro fouatf to eoataia followiai^ blfIsToiMat 
(A) I-4%II.«SI*!t,II*9«I«7yII«7«{laxal|]rdroiy/~I.3*«II-^Mfl»r««a« 
(8) f*4*,fI-«%I-*9fII~3,I-T,II»7.Hasaliydro«r2fl-«tII-47^A'l«v«M. 
fin 
(A) f«4*,I«8,IX-8«I*7tIt«>t«f»a«talir«roir«»II-4*«0«iiaflirl/*I<*3SII*^ 
Mfl< 
in) It-4*,X^»tI«-9*I»7«tI<-7-i>aiitaii9rdro«r/'l«4*-a«4I«6^liift«ratta. 
- • i l l -
Mo«o«0«««ttirllilaokt f t i ^ O M . 
rile invMttgations mm tb««« Jnnty^nia »p«oi«s • • • • to 
•afgffot tli«t mmntmtlmmam^ oapr^ssuflinroa* and iiiaomflavomi 
irotiDS of Mflttvoaoo opeoiallx iiloag with tti«lr {i«rtl«l awtfeorl 
•tlMir« «r« t]r|>ioall]r pr«s«iit in Mmip^mf, 
Tli« following 1iifl<rr<m(»ff wtf <Mitaitt«d froM tte<i leaves 
Dtirtraota of (lBiir«witts artsonioa. 
(A) I-4»,TI-4»,f-5,II-1,I-T,II-T-««x«hydr0»y/"l-3SII-^Wflavoii«. 
(B) I-4*,ri«€»,I-U,II-3,I-T,II-T-H«xaIiydroxy/'l«a,II-^Mflaifooo. 
fTlnoklfliiroaa: 
I-T,I-«,I1-«,II«4»-fatraliy«ro«r-ii-T-0-«atHrl/*l-4»-0-II-«J^ 
Mflwroaa. 
(^) yt«r«iot<lo a X Mflaya»ot<lo froa tHa lafiraa of Uaioar^ 
TlM ooatottto of tlio tluroo frootloaa fro« Ilia pboaoUo 
oxtrootlirao of thm loarao of U oilpttlata ooro as followoi 
- i« -
(A) mmt9tiKf9m9 
in) n^bumtmtlmomm 
(C) Qii«r««tlB* 
(A) Po<looar|iQfiflAV(m«*A 
( B ) l«orah«i«tla 
imn 
nolmtitaflavoise i s bolng reported for ih« f i r s t tiao in 
th« ffuniljr Capri f«»liao«a«. 
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• aoa 
A, fMEOSETICAiU 
T^t oti««lQii1 I n v m i t l i ^ a t l o a of p l a n t * fci«» li««n a fanrourlte 
mrmn o f r«mm»r9h i n Orgttnlo C t i « « l « t r y , t«a<tlii$ ta t i le l 8 a l « t t i a a 
or ««viir«il ^mndrodl now o&mtmtn^n HOIA e lue ida t l i f t i of t^truoturo of 
mnnif nnvftl aflii oc»«f>lf*?r •ol<»c«il««, rh# riavaiial<1«i, «ne af taa 
rnont iKt»<»roiis and wid9»pr««dl groups of the n a t u r a l o o n s t l t u e n i a t 
nrt* tAlport»nt t o mnn not only )>«eaaae tte«y o o n t r i b u i e to p l a a i 
ooloi ir biat ^l«io b<>e«Mi«e ««»y otoitiiarR ( « • ! • eoasiaMtrol , i t i i lar i t lasia, 
rotnnonft) iRr# p h y a l o l o f l c n l l y a c t i v e , Nearly twa tliou»aa4 i«al}i»-> 
fnnai?* *jnvf» b©<»n <ta<>iorlh9<i am! as a ^roup lH©y are u a i v ^ f j i a l l y 
'!ts»trlhut©d among Vft»o«l»r p lnnt i i * \ltii<iu^rt tn<» antfiooyanfijs 
hav» an unrtlspti ti*ei fune t ton aa p l a n t f*igMunt», tn® r a l « o a d '^i t re 
f ' lr th«» i»or« isl^oly d l s t r l l i u t ^ d c o l o u r l e s s flnvoneti and f lavanolt* 
a t f l l r «« idoa a a y a t a r y . I t I M parhap'^ tii«> ohallt^nge of U laoovor -
l n « thatia r a t andlaoloaad funet lons vii loti nas oau^ad t!i« ooa»l<» 
Haral i la raai irganea off tntar^^at I n f lavonol t ta < lur io i ttia l a a t doeaila. 
ftt« f tmrvaolda batoag to an I s p o r t a n t group of ftaturally 
oaenrrttt i i argai i to ««ap«i«4« t o wtiloh tuo tiaasaoa r i n g s ara I t a k a d 
l»r m pr«tpaa« k r l d g a {0^'-C<-e«C>4;^) axeapt l a l a o f t a v ^ n a I n «til«ti 
ttea arrwigaaattt l a (C^^C-C'^: ) , 
•» 2 
1ti« lai»ortaiio« of rtftv«ii«iii l« ommoands l a t ^ tumiliic or 
l*fttb«r« th« f«r««ait«tloti of t o * , tli« aanafaotttro of ooooo ottd 
I n tli» flmrvrnt (|a«ittCt<Mi of foo<fsttiff i » wel l <jstabll»a«d*** , 
3o Gortolii floTonolda or* oAonf tUm «<irtl««t Icoona aAtor^l drostuffo , 
fhw or^ v t t le i r usf^ d «« «ntlt>irl(tfliatM for fato An<l o i to ** • .4«oii^ 
th0 i ihjraioloi ioal a e t l v l t l o s of flavanoidsi •'*" inolade vltautln »» 
Aot l i r l ty , f f loret lo aetloat t roataeat of a l lo rgy , protdotliku a^iiottt 
X^rtif ani) other radlat lDo l a j u r l a « , ounro of frost bite» a o t l -
l>fiotarfal a e t i v i t y , proptt^rtaotie aot loa , O(}«trogeaio a o t i v i t y , 
A A Ate 
nntltnootir of feota mn4 aatloanoer jiroporty . riie study of 
i t ^ t r i b t i t l o n of riavanoldfi I n plaots is of great odettotaxottoiaio 
V A l l l O » • 
HftODnt addit ion to ttal<<i olasd I * ttl iflftvanai(f«», the 
bif lavanotda ara dartvad froa t«o flavoaa or flavauonH or 
ftmranona^flavono u n i t t and Have boon aostly Isotatea frtai 
(pranoaparni** Aaon^ tiia aaglOftparaOf »omm plaatu ba loagl i^ to 
HSiitttfarao^*^, Jsophorblaouaa''**®, Capri f o I t aeaaa^S Area tgonlala**^, 
13 14 
0«liaaoa«i » and Aaaoardiaoaa* Mad «oaa faroa baloaging to 
IS 
• • l ac laa l l aeaaa iNiflira h»9n foond to oontain bl f lavaaoids. 
Att tli# bl f tavMiolda known to data «ay ba o lavs l f i ad i n t o 
two mda grawpa* 
t« C^ l lniiad b l f lavMiotda. 
a« C-o«C l lnkad Mf lavaao lda . 
- 3 • 
D«l>«ii^t«g ttfioa th% afitar« of tti« oonstltattiit M9iiott«rie 
ttfift« «t!i<l 9r th9 poalti^A of linKAge we l3i«v« <i l fr«r«at ««ri««« 
rtii»si» Mf« d#rtv«d fros two ftpiseala units witti ( l - a * , l l * a i 
Itnkiig* aatt iir« r«pr«ii«at«d by tilxtcien membarm with emontoflctvaa* 
(T) •» ttie parent o<»!t|>mtnt!. 
( I ) 
te-t9 • • ilWittt»flfMr(Mi« 
%, t-T«0««lwtlqrl-
11 
<m 3 
U 
R 
ti 
d 
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H. 
U 
a 
it U 
OU^ II 
• 4 • 
f, T-4»,I-7-IH-0-Mthyl-. 
f, T-4»,I!-4»-m-<»-««tliyl-
h, l f -«* , l -7 -m->-«»thy l -
1 • I - • % f I -T-4>| -J > -awtJiy V-*^ 
33e f. I-T,II-7-t>l-*>-«sthyl-
»r, lf-4»,I-7,fl-.7-rrl-<>-
I . I - 4%l I - l * , l I - 7 -Tr t - * i -
••thjrm Kajra f lafoo*) ^ »^ ^ 
«• I -7 , l -4SII -4«-Trt -0« 
• • tur i - 2o<.aa»a9,96 
(S9l«<l«plt)rsln) 
»• l -4», l - f»f I ' -7-fr l -0« 
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por«t« a Mpliefiirl 8)r«t«« la wtilete at l«iuit tlir«« otit of fotir 
<irtti«> pdflttloas ar« nubatlttitad. Tli«ae ortlio mbstl tttants 
tntarfara vltit ona aaothar in ooptaaar i>oaition» aad ar« oaii-
fartaikla only In nott<»i>taii«r ipoaltlaaa. Ooaplata rotatioa la 
tli«r«r<>r«, preyaatatf mA aptlaal raaolutloa baocNMa paaaibla, 
Ttit« ph#ii«ia{»n<Mi Of raatrtotadi rotation laatSlug to aptloal aotlvlty 
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oaatre and raatrlota^ rotat ion. 
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l a avaat laaatlaa at 0<-«atiirt io part i al ly aat&rlatad Aarlvatlvaa 
of blflavaaaa aa4 (41) tHa la t r laa ta prablaa of aatabliali lai ttea 
latarflaraaoltf llakaga. 
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of blftavonoldo* 
Phy»le»l ^otbo«i> 
ftio {ttqrotool witfiod* gottoraltjr t^pl^fa ia t^d tdoaUftoo* 
tioa ami stnaetuml Muil|r»l« of plant plgaoato, ara enrooatogra-
^^y«$-fl«,8T,6i ^«9^ ia^»-^3, inifl »p,otroaoopy and «.aa apaotra-
•otfT* A«<m« tha plisraloal oattooda nuelaar Magna t ie reaonaaea 
ap«etroae(»py and oaaa apaotrOMatry ara aoat aop^iaileatedl dap«ad« 
abia toola far tlia atruotura dataradaatlon of f laraaoidt and tliaaa 
w i l l !>• (laaortbad in dotal 1 . 
^^iflf9^r t^niff^^ »ffOif«y»f {^^} ^Pff^ «-of<yoffy 
riMi ttppUontlOB of mn a|>ao«roao«^r provad ta lia ttia atoat 
poiorflil toot l a tlia otruetora datorotaotion of flaraaolda* ttjr 
tlw MOO of mm otodioo of o l l r l dorlrattvoo'^^ doatola I r ra i l a t toa 
to«li i^^l«Ot*'*****^ ootvoat ladttoo* oktft otadtoo^^, laatnaaldo 
t»4i«od o U f t otttdtao (l*tS) 9 aaotoar oromanoor of foot (a»o,o*) 
•Md '^oo-mift opootroooopf 9 i t Hon ^ o a poaatbta to aUaidato iMlly 
tlio otfaotaro of flaraaotdo oooarrlag ovoa ta alaor qaaatltioo 
attlHMt rooort to todioao oad tiao ooaoai^at oiioa&oal dograiatiwi 
amA oratbooto. 
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r i a f C ( t l l ^ ) » THa f»aa)C9 artalag fr9« ring A in aaat flavaaai^ia 
ooQiir ttpfl«l<4 fraa tbe atliar paaka aatf ar» raatfitjr raaagalaacl* 
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l^ toa airairtnatlan of ma aafaai l lar mpmettmm w i l l «aaiaaal|r atart 
tiy tlia raaapriitloa af t^aaa pHiaks, aliiali v i t l oftaa allow tHa 
jMittra af ring A aa4 0 , and lh« elaaa of aoa{ioaa4, la liaa4 to aa 
inferrad* flM ra«alaiim ^airtia i a ttoa aroaatia raglaa w i l l ravaal 
tlia pAitattt at ^orgaa att%atltotl<Mi af rlag »» aad aaaflra ttm 
•atara • f tka rimg e. 
fka •feaarvaliaa aMi i«tar{>rotaU<ma of apta-a^ia a p l i t t l a i 
ara tHa flaa«a tor aiMaH I I M aa^aaaa of graafia to IHa aoloaala ia 
oa t i^ t ia ia i 1 ^ MUt* Baaavari tHa proeoaa of aatahliaHlai aa^aaaaa 
af fraaya ta Mattaataa avaa aa M C H raaolaiioa itm fra^iaaatly fa l taf 
- JS -
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fr<Mi on* grottji of pr«t«mi t t m r not b« pM«l l i l « to r*eo««is« tlHi 
«t)«or{»tloiis of protofw to wHloli t&to groap i » oooptod^ oittoo l&ojr 
mmr hm obooiiroil l ^ rtioorptloit of ottior protons t a ttio iMiloooto* 
n^ unolt lanr tootialqao kaovn • • optn-4«ooupling, doublo roooaonoo 
ort»a hotpt to ovoreoMo t t i i t d l f f l o o l t f . sy tl|9 Holp of doubto 
i r r a d l a t l o a toohalquo I t ti«« l»e«n pooidblo to wioiga oaon aad 
airwrr proton tti Mf lavott j r lo. Tti« reeeat toohotqtio of proparlog 
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nilrl ( lortvat ivo* , for H%U atuiStoa hao aot ooljr overooao oo lu -
b t l l t y prolil#a but at«o has ooatribotoO tooard* the) « i ia ipl l f teat iaa 
of •p«»otr«. 
I n tho otruotara olaoldat loa of Olflavanolds o o r t ^ a uoefol 
In foraat fon oan b« o^totnod by ooapariiioa of tti^ir M4i( spaotra o l t i i 
tbooo of tbo i r eorroaitoiMilog aoaoawra* .^ tiota a oittoio«», toowevort i s 
ooapotUag tMit br ao »oaa« l o f a l l l b l o * Oon^yarl ^an of tb« Md 
•pootra of awtlir l aad mwttfl dor lvat ivoa of a bi flavaaotd witit 
tboao of b l f lavaaolda of tbo awao aartoa aa o o l l m oittt tboao of 
blft«vaii(4ldp of otbar aorlwa l a wbloti at toast <ni« aoaoftavaaotd 
«ft t t t a a t t t l l a r l r oooat i totod, I s irmry bo lpfa l t a a s s i f M a t aaaii 
Md ta<l|trtdttal prataa and tbo poatt loa of tbo aotboxy groopa* tbo 
prabloM of l a la r f tavaao id Itabago ba« aooooaafolly booa solvad bjr 
•otiroMt Indaood a b l f t stadtos of astboxjr rosooaaoo aad laatbaatda 
tttdaood a b l f t a ladlos* 
• 3T <-
l a mpl iwi r l tfp9 bif i i iv9n«8 •aod • • «««iitoftcrcNM» 
otiprff«9uft«roa«, agAttil«rlair«a« « t e « , tte« po«k or ta« rimg protoas 
Ifsvolvftdl 1» i i i t«rr tava»oid liaksso sipp;sar at aaa««>Si£it lo««rf iet«l 
( ' -^0.9 pf}«) aa ooapariHl wltn tbe paaks of tkM saaa protans l a 
«ono««r fltt«9 to axtoadad aonjugatlon. 
I t tia« bc#n observed* , both i n biphoayl as W9ll a» In 
hinhmnyl »thmr type biflairaiiolda tl iat tb« S-aetHony group of an 
9<-llntt»(l nonoflAvanoli] un i t to a blf lairanold abova up belom J" CtmOO 
in daatwroohtorofora I n a l l tb« omwmM avaalaed «o far (Tabla I I ) • 
Tfila ob9»rvatloa any bo «in>lafa«d on the basli* of oxt&ad«<i eaajuga-
t l o n , 1-^l«thoxy frcmf» of an S-liali^tl aonoflniraaaid uni t l u 
bl flAvanolfis of llGH->««»rlos« ton-aerlea and Qii aorlas doas not auow 
tip bwlow ^n,00 aa ttia tlntcaga l a tbrough batarooyollo r l u g . 
fAriLK • I I 
\lathoxr protons sb l f t a {y valuos) of f u l l y aatbylatad b l f lavanaida. 
n i f lavaaolds l-0«0>la It-OMa 
Capraaaaftavoaa / " ! - § # 1 1 - s j ^ 
4««atafla<rona / " l - a « , l I - « J 7 
Aiatblaflavona / " l - * , l l « 8 _ 7 
•HInakt flavona / " l - 4 * - o - l l - « ^ 
•3yntliatio 
s.ss 
6.13 
«*41 
8 .00 
9*89 
S.94 
9*99 
8««2 
* as « 
Bf •«« i i l « l» i tiM ••tlioiqr m4 tmmfMy t l i i r u • • r t a l a o««| i i l 
• o r r « l « t t m i mtmrgm to«it thmr mkmU ^0 a««d ooljr m ttm Mppor t iac 
•vf<l«ii««. I t 1« oolr ^r loolrttic «t tlM f ^ I t • • r t « s <p«r«ot« f i i l l jr 
•«th3rl«t«<l md wtylmtm^ <l«rtv«tlv««> ami eonparlag « i l t t p l & « i U « « 
•ad oh««le«t t h i r t a of tli« «roa«tte ^rotosa tHal aafa aaaigiaaaaita 
otM bo Hijikla* 
Ar<MMitlo jf»rotona ara ooiaplataljr ««lf«aoas|ata]it l a 
eufjr^aaariavon^t waantoflavona, agatbiaflavomi (aasttnad vaiuaa of 
r ing 11<i4} protona) and liiiioliiftaYOfia aa r laa . ftia protoaa of I«» 
aftunar oonaiatantly lowar than tlioaa of r log 11-8 • • • * » • * * • , 
m© protona I I - « t a Htnok i r i^oao / " l - 4 * M ) - I I - « ^ » a t t i y l 
«tli«r and at T<-9 In asatl»taflav«Mia /^l-^^ll^Jwrnthyl ottior appoar 
at oKOapttoaallf low f t a l d , T 3*93 and 'J 3 .09 , rospeotlvoly* 
Ttita aar )»« dtafaoatlo of fl-*€ of a 8 - sob«ttltatad rloft i n 
btriaVMiotda MMitlqrl ottiar botli of blpltonyl* and biptiaarl atbor 
typoa, 
Tlio aotl io«rl ot 0«4 ( r l a g I *A) or a iatkiaf iMroao mttayl 
• t l w r ( T * « 4 t ) Mid ono sotHoisrl l a oli«l«oao»flavoBo oorroapondlog 
t a • ^ • I I I aanqrl atlMir ( T • • • 0 ) aad w«il«II aot l i r t otHor (T*«<M> 
aliaa 1 ^ at aaoott toaal ly Mgl iar f t o l d tiiaa t t e otiiar aotiiajQr fraapo* 
f l i i a t a t a r a a l akloldtag o f faa t l a atao ar idaat l a t t e aaaa of 
alialoaaoa WHt- I I I i ioptaaaatata aad 8 6 a - l l oataaaotata l a alilaa 
tHa prataaa 9t aaa aaatovjr graap a^oar at ^9*0% aliaraaa tliaaa 
af atHara a t ' T ' T . a t - T . S O , 
Tli« ««p«ad««er • f ii"4 of I I - a iipoA i f aodo of toosdiag 
v l t t i tlHi otiHir tmir or tiMi Mfloiroaold hmm hooo oli«ofTo4. 
I f f loronold 
•ottijrt otHor ^ Hoodotf to 
Cftpr«4i«u f lavon* 
%si«atoriavone 
Afathl»flnvon« 
^ 3 . 4 9 
T 3 , 4 1 , 3«4a 
7" 3.39 
T3.36 
rodttOod Holoroejrolle 
r l a g * 
• • tff 
li«toroo]ro l l o rl»ft 
• t t f 
•rooat io r i n f I -A 
arooatio r ing 1-3 
aroaatio r lag I -A 
SoWaot ta<iae»d ant f t t a ?iiii« apootroooopy 
§3 fftltlaMs md oo-workara nova oliaarred that ttia oathoxyla 
at e-HyC-T^C-a* and C«4* osHll i l t larga poal t tva A vaUiaa. 
( A * 6 c D 0 l j | . ^%^9 ^ O.S-0.8 ppo) l a tha aliaaMoa of aa tno iy l 
or l^r4ro«r1 ootiott tvooto ortno to tlMoo croapa* f U a Maa«a tbat 
tiM oforooaKI •atlio«r olgaolo mw a p f t a l d l a limiaaao r a l a t t v o 
to dootorootilorofora* THo otoaorvatloii t a oooaiatoat oitte tbo 
foraal alblUtjp of a l l tlMoo aotHo^r groapa to ooojagota o l t t i tHa 
alootroa olt l idraolag oarOoofl graup, THIa ooajagatioa oaa laad to 
a daoroaaa to y « o l a o t r o a donaltjr at o«rgoo atoaa of aotHoior 
groopo I n qooatloay aad ao aaHaaoo ao aaaoolatloa a i t t i liaaaoao 
• 30 • 
fit th««« •t«otroa<-d«nol«i i t t l t a s wltl i « r e s a l l M i t iaor«ft««« 
• I i l « t4 ia« • f f « e t , f h * C»3 iMtli«sr r«toaaao« ar« i a «ioatr«at 
i laahl•Idad or oalv • l l i c t i t l r ftiloldecl { ^ « --a.OT to • 0,34) io 
li«a«»8o, mgfoat lag tliat C<»3 ••tuoxjr group i a goaeral profor t 
eonforaatlon in«;!toiit«d l a (3CW). .^Ittltarty a 9-«i«)tliojQr group 
I n f>r«»««noe of A f}-«ubfitltueat stiows saa l l posi t ive or oe^alive 
•solvent fiHift I n b«a««ao b«ei«Kiiio « ^i-»ub«titu«at should load to a 
h t f h t r popttlntlon of oonforaor ( \ t V I ) , 
iXVf) 
CHj-0 0 
(XXVI) 
t n tiaioso ooaforaatioa^i, ttio protoas of tbe Motboxy group 
ta quosttoa I t o in oloso p rov ia l t f to ttos nogativo oad of oarboari 
41 polo alilali l a a rogloa of atroag dooiiioiUiag duo to l>oasono 
S3 
aaaoolatloa at tbo eojrboorl group • riio aotboxsr groups laokiag 
oaa orttia bjrdragoa ( l « o . flimliod by two ortbosiotboxy fuaatloaa or 
•no ortba lirdraay and ortbo sotbouf fuaet ioa) aloo sbow saa l l 
poalt tTo or aogatlvo A v a l a o a ( • 0.13 to - O . i a ppa) duo to aoao 
ooiMiiaatloa of ( 1 ) a to r to I n h i b i t l o a or boasoao solvat ioa of tba 
- 31 -
«««tr«t «oth9«r croap^ ( t i ) r«4ii«tloa l a aolvat loa of tUrn a « a l r « l 
mmth^nf froitp ( r « l « t i v « to onloolo e«a«) <iu« to tlM proooaoo • f 
two ortHo 9t«otroii«i4l«««tla(K •utkstltttoatt «n<l U i l / aolvat ioa of 
groups, 
th« ooator tt»thoior£tlHi 8tor«oeti««i8try of Heasoao ««oool«tioa 
t»oinx aueli m to plaon tii« o«a t ra l aothOTjr group in « roftloti of 
4«fthtf)l<flnt. I t In oaplia«|«0d that the fltorlo faotor oan aot t»« 
th« anfor fn f lu tneo , slnoo an olootr<Mi<-«ttlidrawing ouitstiluoat 
ortho to An aotlioirjr f i inetlon laoroosea t i ^ upf io ld » a i f t viiioh l » 
obttonrad tn l»oA«9a« * • 
tn ii«f*ntorl«voiio' \ ouproasuflairoae , ana itlaoltifiavan« 
^ t - 4 « - » - n - * l J 7 aothyl miUara n U tij«* aethojiy groups mov& 
tipflftl-^ {^ S0-<I0 ei>a) on otiaa^o of solvent froa dealorooiilorofora 
to b(in«on«) nhoving that averr aotltoxy group has at l&mt one ortiio 
proton andf tlioroforo» a C-3 ratitor than a C-d UniCftgo i a to«tioatod« 
l a afathlaf lavona hairaaattijrl ottior, only r ive of tti« a ix aattioar 
graapa ateoa targa ap f lo ld aCiiffta. Oaa aotaaxjr group aaa iiait)tto 
tHat «pta not d i l a t i o n a l t l i Haasoaa ao a t i l f t aaa aaao aad tti«a a 
atrang davaflal i l o M f t aaa air|4aaaa4« I t «aa raaaonatola to «iaaaa 
that tha aottiasr i raap l a qaaatlaa aaa ttia aaa at C«9 fflaakod by 
sab 
r tag t I * A on ana alda and a aarboayl graap oa tba attiar * * . 
s i l a l l a r ly I n tho aaaa of Hlaakl f laraaa / * l « 4 * - ^ « l l - « ^ aaly faar 
•at l iaaf groap aova a p f l a l d • 
liaaaaaa laaaaad am f t n^v alaa boao foaad uaafol I n tba 
Mf tar« io l<ta of mmi-aarlaa* A l l tlia aatbaay algaala (T<^«08««.3e| 
• aa • 
l a fiort->ri M<i n o R - l I I mthrl • t i i«r« mmfm t tpf istd i i i iU««t i i t f t i i«t 
fh# ft«VMioa« •tUmti tti«Bt ts at C-S r« t l i * r tban at C«« of n«r««« 
wntt'^. 
f h * t>mtm«»m Indueatf •oly»nt •niftj9 A ( S ^'^^'^^^%i '^^ 
Hftpr«9iliilf unliMioaa by tti« addit ion of s w i l l quaotity i$% V/V) 
of t r l f l t i o roaee t io aold (W\) to tiia solut ion of t ^ coMpouod l a 
b^nsAao apparently protonatlon of o«>rt«ila uroupo anliaaooo boasooa 
ftsaoolatlon at ttiooo s i tes * This toelial4|ae tiolps to dlst lagulst i 
l>«»tw*«n m»th9Tey ^rtmpm wtiloli oan oonjugato wltl» tiia earboajrl group 
( t w n > and tiioso «hlote oanaot ooajui^ato ( x t V i l U I n tae grouad 
st iita* 
THUS t{ia baalol ty of tbo aotfioxjr groaps aot eoojagatod 
( T K f t l l ) wttti tbo oarboafl group I s groator tbaa taoao wblen ara 
•aalagatad ( x t i f l l ) aad so tbo for««r w i l l ba espootod to gliro m»rM 
poatt lvo valttos of tHo rFA-addltloa s h i f t ^ ( C ^ « e / V « * f f A ) , . / * * -
Tbo tWh ladwood soWoat s b l f t ^ (CIJCl^ /Tf A>J7«< a Snaotboxy 
groap haa a ro ta t tvo ly largo asgatlvo valuo (<->i>»36 to '-a«44 ppa)t 
ffblaH dlstlagalaboa I t froa otbor aotboxjr groaps. A posatblo 
a«pla«atioa l a tbo foraat loa of brdragoo boad botaooa tbo protaaatod 
«. J3 • 
•arbourI gt—p aoa th« oxFt«a •«<» of tli» Sniotiioxjr t r ^ P (ICXIX)* 
file oarbofijrl irou|» v t t l b* protoaatod to a auob largor eirtoat 
l a TPA rolatlvo to a tolutlon fta boasoao ooataiolog oaly 3» tTA • 
3 v^/ 
(«W3C) 
Mattiytiona of aolvoat ta<itteod atrtft otadtoy 
Tba aothod of aatboxy protoaa abif t altboagb irory uaoful 
l a atraatsora dataralaatloa, mtiy load to arroaooaa aasiiKaaoata I f 
aot aaod altb oauitloa • fbo folloaloft a r l to r ia tiara baaa la id 
«•«• for ao appro^rlata aaa of tba «atbod« 
I * TIM Motbod aboald aot bo aaod dirootly for ooapooado 
ootttaial«c pbonollo groapa* mmm aootrlotloa of tbo pboaollo 
fOttottoa dooa »ot ooaplotoir ovorooao tbo d i f f loa l ty* Oaly 
tbo Ail ly •otbylaiod oo«|io»ada aro oaf oat to aao bal oroa tbo* 
tbo rooblta mm bo alaloadtai i f aotratloa of a aoparato alto 
•looo to tbo Motboay iro«po bolai osoolaod ooooro^. 
• 94 « 
3, In thm U flonraaotd teH«s« thm I I - 3 * Mtiiox^ t<^ oap of 
wm^tt mmthfl • t iMr ipfwsrs at m •se«ptt«ii«lty Hlgli position 
(7'A*'I4) i « OOOt^ * ftits is mtmmmti'V^ of i t s bsias si i t i rs ir 
latornsllF sotmtsil, A aotfsl of tbis biflmroiis snows t ^ r s 
srs In fsot •srtalf i positions in whiob tbat psrtioulsr astuoxjr 
group osa b« solvatsd l»y a liensfiao ring of tHo othsr flarasoid 
utilt^ thus rft>ailorlnt I t unlqas in Using resistant to sxtsraal 
solvation. On oiiaag« of solvsnt froM COCI^  to C^ U^  a l l tUs 
n^ttioxy ironps «r« «»ii^ eet«<l to aova upfisld by aors tiian 30 ops 
as OAOh «0tbo«jr group has 9tn ortbo proton. fii« uiettiO;«r group 
7 In ^A$<tton« howaver« aovos very l i t t l e . 
(b) Uanthanldls loduoedl sh i f t stndies 
Dnrlng tii«> last aigbt years lantbanias shift reagents {Um) 
tisve baaa •vteasivsly used for the struotural ana oonforaational 
Stadias of orgmio natural prodnats • fbe introdaotion of 
tbese raagaata baa greatly enbanoed the power and varaa t iU ty af 
Will speatroaaopy* Tba addition of aertala laatbaaida aoaplaxaa 
(•Mirt raagastf) ta an mu solution of a aonpoand vbioli paaaaasaa 
90 
as apprcprtata lone pair of aleotroa aanaaa tbs prataa raaoaaMaaa 
fa %a«<Hia apraad ant a i th tba affaat being greataat on tba 
raamianaaa af bydragaa aaarast tba a i ta of aaordinatioa. Oonpliat 
aaastiHt appear ta be v i r tua l ly naaffeated^^*^^. I n aaar inatanoabf 
ei tb a aaff totaat lr tilgh aaaaaatratiaa af tba t b i f t raagantt 
spaatra baaaaa f i r s t ordar. 
Th— toBtiiMittftt l t t ^ « « 4 ^ i f t t ( U S me Ai^^) w tii<Mi«iit 
to h« dfi* primmrilf to pooo^ooeotaot i « t« roo t io« % awl for « a / 
pnr t leo lor solefiMl* at • i^^oa to<^porotor« aro iavarooly propor* 
t lonat to tii« ooHo of ttio lotoroooloor ftiotoaoft ( r | ) Ootoooa 
thii liinthfttildo • « t « l Ion asd tha proton uadnr ooaoldlorottoa 
Kqontloa < t ) obowo that tbo prinoti ial faotor lo f l i iaooia f 
tlt4i fflitrt of a par t lootar raaoaaaoo i a MUft spaotrua, l a t ^ 
a istaaea, att l ier boadiaida or spat ia l I j r saparatlnc tlia aota l Ion 
froa tfio proton wfileti i a raapooollila for ttiat peaic* ffiua« t ^ 
oloaar tha proton to tHa a n t a l Ion i n ttie s l i l f t roaKdOt-outiatrata 
eoaqpilaXff tbo graatar l a tba a h t f t oboarva<i* 
A aora eoiqilata foc« of aquation ( 1 ) I s m^m ( 3 ) i n irtiloti 
^ 2 ^ . i a tlMi paandoaostaot a b l f t far tba i t l i protoat Q im tba 
angta 4aoartblng tba poatt loa of tba proton r o l a t l v a to tba aoonaotf 
• y — i t f y asla of tba anroptaa ao«plas» r^ to tbo Ku-A intarwiolanr 
« la taMo« M i ff l a a aoaataat* tbo tmiU torn ( 9 OOil 0 " i> t a 
paa i t l va tw 9 •a lnao f ro« o^ to 84^ mU from t»* to t t O * tm4 
a p o o l U v o ^ ^ l ( o b l f t to l a « o r f l o l 4 ) i a obaanrai* bovovor wbon 
Q baa • voloo f r ^ i SS* to i»^ tba angla t a r a and A > ) ^ baooaa 
aofbt ivo ( t *o«9 a b i f t a to bigbar f l a l d ora obaorvo«)* '* 
AX)^ , KWf^g "l> ( 3 ) 
' i 
««tii]rlti«9t«ii«-^,S«dt»nato)««roi»itt« ( I I I ) » aoattoaljr ^hrmwim%m4 M 
€«(«fi»«)jl AMI trl*^2»3t09e*t8tra»et^3>'lli«{it«a«<>3,9'-<ll4Mi«tft)prMi«fiM» 
dy»ltt« ( I T I ) t ttmiatly «li%r«vlat«d • • PrCdpM}^. rii« t«« ar* 
ooMf>l««iatary t a tbat K«(4lp«)« ab t f ta protoa r«aoaaae«a to lovar 
f lattf vHlta l>r(dpa)^ a l i l f ta raaoeaaoaa to iiiglior f t « 1 4 , 8a(dpa)^, 
how«vor« I t ionffralljr aoot aaofitt iioet^ae t«lratyl roaoaaaoea of 
9r(^m}m. in tim fireaonee of aubatrata, oaoiir l a tlia 3*9 u raaga 
and eaa aaak ra«oa«aioaa of i a ta raot I n aeaa oaaaa* f^r(dpa)» l a 
oa 
spool at ty asoful for t&ui obaorratloa of aotbjrl groupa l a atorolda • 
9T Rondawi mi^ ^lairnrs hava r^portod tttnt earoplaa and 
praooodywioa e<Mipl«]ros of t ( l t l»3«3| |3«3-boptaf luoro-7,7-»dla«tbyi* 
4» 0«oolAaadloa« ( fod ) are aaporlor a h l f t ra9ig«af for aaak laaia 
liitfaa iueii as athara Mid aatara* fia(fed>g «ad l*r{ fod)^ ara also 
aaiiarlor l a taraa of •o lo to l l l t r (oittoli eao ba a probla« «1 tii t&a 
49m aaotof i } iMt raqntra graatar oara l a ttaadlloi aloaa tl iar 
wm axtravaljr Molatura sa iMl t lva* 
THa aaiAltei ia of ladaattf tMtt for a j^rotoa i a n a a a l l j 
•«»raa«ad l a taraa mt «S<^aI«ia* pro|i«a«« i f e « « l M r i l l aa i Aa«kii«aP^, 
aa tlia t lopa of atraftfUt l i n o aktol»a« ^ p l o t t t a f Ifta t l i i f t valna 
( A ^ ) agiilnal t iM ««lar r a t i o a f f» (4 |K i ) j to a ot tMlrata* 
t faaal lr apootra ara dataralaod at i«10 tflffaroat aolar r a t l a a to 
aetata aooH atopo* rko largar ttia A valoof tHo f r a a t a r tiia 
p a r t l a v l a r proton I t a i i l f tad deanflald ky t M o l i l f t r a « f a * t t I t 
• ST -
t » 8«giMt«d tbat t l i« t i l l f t r««g<Mtt • x 6 t M t » i t s • f f * * ! kr 
• • t imitMlMiMt ftf • rftptd (on tiM i«itt U a « • « « ! • ) • ^ t U t o r i i a a 
b«t«»«a a t a t i i U oaai^lax of Su(dp«)^ « l t h a l « « l a ka«« and 
«aaaaa«tat«d •otataa* Hi t * l a b i l e eovplax aoatrilHitsa v«ry 
• t g a l f l o a a t l r to tHa otoaarrad t i i i r t ttiroa^ii at leaat two aaaliaalaay 
through l>ond and ttirongli ofiaea. r&a fomer i » iaportaat idiaa 
onlsr two or throo bonda aaparata hydrogen and ourofiiuM, rr»e 
l a t e r a f faot beeosae doirilaeiit aHaa four or aora boade are iavolved 
t f aloee apfiraaeb af auraplaa wad bydragen l a U k a l y . l a tbe aaaa 
of nolyf i inetloaal aolaaalaa, tba obaerva*! paraaagaatio e b l t t a are 
«tta« of oontrt bat lone dae to aagoetle l a t« rao t ioa f ra« a e t a l 
RfKioofntlon et aaeb a i t e * 
Cawano et al» have reoeatly reported tbe appUeation of 
lantbaolde e h t f t raageatf 6tt( fod)^ for tlie atruoture a lua ldat iaa 
of flavaoee end re la ted ooN|»oitad9« 
Far trt -OoMati ir l apftgaala ( X I X ) , tatra-a««atbr l f taaaeata-
t t « r a l a (1CXII)« ta t ra-o^-aatbrHaat t ta l lara ia ( I X U I ) m4 paol iMaUa 
( X t X t t I ) , tka ttagaltudaa af laatHaatda iadaaad a b i f i a ( A ito) ^u»% 
kaaa aat laa lad (fatola I I l ) ^ ^ ^ . 
• M • 
(XXXI) Hj«8 | H^«<lll« 
(XfXI l ) Hj«<M», #^=H 
( X t t l l l ) »j«Rj«0«tt 
Out of t)i« t 6 r » t re«c«at« sdoi^ i a fal i lv 11I» i^tt(f<Nl)^ 
19 (so«t •ff«otftv« for mitHexr-protatHi nt tt»« 5«^o»|ttoii (»l«o<^) 
«a<! tlHi lioiit rsogeat for dilotlnftolsMng ft-3,«6 and -6 froa eaeti 
ottmr hf aenas of A Sa va laen , rtta A Ku valuaa of ii-6 or Mo0<-6 
ar9 auoh l«rg«r than tlioao of H-^ or 4«a-d, providlag a aottiod 
for dtot iagalaHlaf a proton attaehad to a i tbor C-^ or G«d« 
^a(<lp«)j| l « l a ta a f fao t lva for ^ott^S aad «lv«a eoaparattvaly 
fltailar vataaa for other protofl» asoofnt ihoaa oa ttia piiamrt r la§« 
Tb« a b l f t a f faota of R a ( f h 4 ) ^ t r t a m t l t l * t r i f l t t o r o « d , S - a i a * t l v l -
l ia»aaa«8»4«4ta«ata)a«ro^«« ( t t t ) ^ , aaan to INI aaa l tar tHan ttioaa 
• f Rtt(f»4)j|« fharafarof 8» ( fa< )^ aaa M a d t a tba proaaat ata41aa. 
nm a f f aa t of saCftttf)^ oa fl«3 i t aarka^lr 41f faraat froa 
t l iat of !ni(«9«)gf O f o a i a l l r i « tHa aaao a f tatra«*a««atlirl« 
a a a t a t l a r a l a (XXXI I ) aad i^aakaAotta ( X X X I I I ) ahloii liava a 6 * aa 
a a l t at a 8«Mtl ia«r t<n»«P* f>r aoafoiiada (XXXI l ) and (xxXEI t ) 
tha n«3 at«aat aliava an a p f l a l d a m f t oa aMft t ioa of M f ^ d ) ) 
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•ii<l • <l«««fl«U till f t « l te i£ti<d9«)^l tH* otiMir %w •oi^oattds 
l«r f9 <l««ttn«ia sli lfta v i l l i ibii(ai»«}j. 
D«flfitt« MalgfMMt of •v«rr proton alittftl of flavoaoo i« 
QOttolly not mm»y altiiOMcli tfaooleot^^^ and W i l l t « M ^ ^ * ^ Hanro 
rof»ort4i4l work tn tlito aro«* f f ring A of ttio flavooo wiolaao liaa 
ttnly <mm mrimmtie protoo, i t l a aapaeial l / lUf f ieul t to dlatingalaH 
I t a or i t tna l nlgaal fron that of fi.3 and to daflaa i t s poaitlon. 
TlM ftt l l asftlgnnoot of oYarjr aottiosr oinnal la alao d i f f i o a l t 
oliofi tho flavona oonpound lia» nany notiioxy groups. 
ni« a«iat«tt««at aiiowa la fab la I I I ««r<i oonflraod tiy otiiar 
iMtlioiSo ao follooa (a) baasooo-tadiiaad ali ift stttdlod on rotra*«i-
natliyliiotttaltarain ( t X t l l > alio««d anall atiifts (a,a» and a«t i p|»a) 
of aotltoirf aignalt at S 3.dT (lfaO*9| and a*»0 (iitau-a> and tHa 
Mttat higli f la ld • l i i f to (0.71 and 0.63 pps) of tte otHar two 
••tkoidr otvinlo at 0 3.0T (HaO*?) and 3.88 (iiaO«4*)t (b> &« ottolanr 
mint%mmr offaot ( a .o .a . ) ntudlao on tHa mmm oonponad (XXJQI) 
tIM • t a f t a t nt S •mf9 (fl«a) aiio«od 3i$ oKHMoanaat on i r rndiaUen 
at 0 a«tT am§ trrndtntton at ^3.9S oanoad 11% ai^Moaitaat of 
tlM tw ptmtm ««ttlitot nt O T.oo (a*S* m4 • • • } | (•> tho mtnosr 
aignnt nt 0 S . t i (ilo9««) 9t tatra^.«atf trU»««««tal i«roin (UOdl 
atiomitf t t t t l o sl i l f t (0«|S f|Mi) In lio«MM«4ttdH«a4 otttft ntwdioSf 
wkoroM tho othor thro* iMthoiqr gronpa ohovod Mgh f la ld oiUftn 
Z"0,4S (llo<Ml)« 0.T3 (lloO-f) Md O.dd pM (MoO«^« ^ JTf «ttd 
• 4a -
(4) mt •fihiiflK!«ai«iit 9t m WM prot«a atKiial at O 6 .44 (»<-#) of 
oA«if>otan<l ( XXXi ) ««s obHttnred wb*a tb» nothoxy^Hilgaat at ^ 3.9d 
««• lrrnttl«t«<l« AIICI IS i «nbAiio«twiit of ttM t«o<^roioa doai9l«l at 
O T,02 (»-*!• and - I* ) was ob»arv»<l wli«jn tb® a^thoxy-ai^nal at 
d 1.^1 iraa Irradiated , tlieae reaiiltji a l l eanfarm wlt^ tttose 
nhfninpA by lniitHanl<ia indhio«<i st i irta s tudio* . 
11 fl»ron»9 
Tha rol l owl ng savea bi f lavone <mttkyl ethers ware atuaied, 
h#x«—>-«*?thylaafntofl«irort« ( Ip ) , liaxa--o-taatr<yl~rotKiatafl«tvoaa 
ttiirathl«ri»*vonffi ( i r i f ) , iiapta**)-«iattiyl9aharanriairoaa ( V l l o j , 
nanta-<:tHnatliyl ninolcirtavona (XVIIII)*^ and /"4»->- i«^l i t t» i«d 
ooapound ( \ t t I V ) ^ * . 
J>0CH3 
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riibl« « IV •!!•»• tli« H v«itt«« of •^•ry proton o l iaal of 
thooo ooMfonticto ot»t«tn«<l on odiliUoa of Eo(fO(l)^» otitoli glvoo a 
•«tr«lght 11 no ito to l i l ootar ratio of raagoat to mibotrato* 
Tfi«roforo» In t)i«o« oaioo 3 valooa aro tbe amto at A Ku valuoo* 
Tho anmm lnfkio«d oHl ft bdado vera o{»«errad a« In ti>e OMIO of ttia 
r«ar oo«?vooaia In Tab to <- I I I , althott^h ttia «rfoetl¥«aeso of tbo 
adflod FMito^)^ i» italvad owlait to tde proaeaeo of two flavoa« 
noelal par aoloeola. 'lotmvar, I4eit>«3 and 3" aiiooad dlfforont atilft 
vntuaa eveapt In ttia eaaa of thc» sywaatrloal oo«pottad i i lt i)» 
li«*ofiaae t)i« ooordlnatlon of iia(fod)« to ttia too flnvane auolal la 
not (RTan but la oharaotarlatlo of th« structure of aaoii ooiapaund. 
^or «<f««apl«, a largu dlffaraneo Is obserTad b«twaon .^e^-i and - i * 
in the oaaa of 3 - or « - llnlcad oonpounda /*(IVb), ( i l l f >, Vila J 
and (vntli)J l a oonpartaon with ooapoundo (Ip) and (XXUV). 
H3CO 0 
OC^: 
(ixnv) 
rb« r«wt l t l a Tabl« IV sar <»• •«MMMri««(S «• followct 
( « ) Tfi« «fMilt««t S v«ltt« for »<-« or-«« I s « t l l l l«rft«r t&an 
th9 l « r f » » t i v a i n * for a-4 or«9<*. flui* I t I * not 4 i l f f l « i i l t 
to d l f i t ln iu iah • !gaols du* to Sf-O or<«0* froo tiio«« of 
rt-8 o r - ^ * , 
(b ) S •fi lu«« of (I<-3 or - 3 * are no Mia I t tHAt t»t«a« protoao 
mr« ommlly nist ini t t l t i i t t l i le froa !i--a or - i * io ttut saoMi 
flavo}i« nu«l«iit«t ^^<i 
f«) Th© KMsllest S values ftr« oti»«rve<l far pltmayl protons, 
jtlthoitgh '{-3* fM^ «>3* of oonpound(XVIII l) »hom a ai<&ai« 
f l o a n t l r largar ( 2 . 0 0 ppa) tlian tnoa* of ttia oli)er ooapounas 
baoiHtoo tba i>teoii9rl group l a attaebad to Q'-Q of ttia otbar 
flavoise nnoloos. 
Thla ttotliotf I s potont la l ly yrnry osofal for d a t oral nation 
of tiia • t raetnroo of aov f lavoaos. l a tba l l i ^ t of tiMao rootalts 
so«a of tlio raportotf aaalcmaiats of hexa-ii- i iatii jriatatii laflavono 
( t l i r ) and k«fta«0««otiqrlaaiiaraaftavoaa ( V l l o i abould ba ravlaod 
at abaaa l a Tabla V . 
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Tfi# eorr«ot«4 a««lciui«at» •€ li«««->0«a«tb/l«g«ti»lsflavoa« 
( f l l f ) w«r« oonrinMd bjr a.o««« sttMli«s • • fol lowsi oa i r r a 4 i « t l t t » 
at thn tftfMmney of HaO-O" ( (9 4 . 0 6 , tii«» lawaat a^tboxjr-ttftaal) 
anhflme«a«nt waa obaanrad at th« il«d** aigoalf aad oo i r r a d l a t i t w 
at th« frairnanol«!)« of HaO-T ( ^ 3 , S a ) , )l«i>-7* ( 3 . i t t ) and 4«a-4"* 
( 3 , 7 3 ) , onhaaoaaoBta vara otonarvad at the H-S, H«d* and a-3** 
and -5** alffnata, raapaettvaly . Ho a f fao t was obsi^rvad at i i-3 
and - 3 * al^nata on I r r a d i a t i o n of any Mothoxy^ s igna l , 
rtia tAH apAOtrtia of tria aeaty lat lon product of now 
blftAvon(»8 oan b« uaaf^l for daterala lng tlM aattioicy poal t loa of 
ft naw radMbar of a known bl flavono group, flo««ir«rt ttie o valaa 
of tha sattioxy-group of auoH an aoetnta l a not tba aaate as ttiat 
of tba <3orrf»or»ondlng Mathoxjr-Kroap of ttie f u l l y owttiylatod 
ooi^ionnda, aad tba aoatates are not aul tabla for tha Mi4H a b l f t 
raagant a tad laa , 11iarafora» tr ldautarloamtbjr lat lon of a aaa 
btf lavona followad by aa t laa t lon of st valnaa and oo^fiarlson wttn 
thoaa of knovni biflavona «atli9^1 atbara ahould ba a good «ai&od 
fwr • • • IgBt t t f t iM wmthonf pos i t ion , A» as axaapla t r l dan t a r t o -
«atliytatl<Ni of •tt ladopttyala «aa oarr iad out t^vlac t ^ raonl ta 
•noaii l a fa i i la T I abloli ttrm i n atraaaaat a l t b ilia a t rao tura , 
4,4«*,T«>trl«OHM»thylaiiaat«fl«voaa, Altboaftb tHa a tn te tara of 
•eladopt tys la eaa ba dadaoad f roa tlia S^valnaa of tba t r l d t a t a r t o * 
•a tby ta t lon prodaot wttboat S valuaa t n aoaa eaaaa, aueb as 
28a btnolctflavoaa or oabaaflaroaa , s valtiaa ara aaoaaaaiy for 
da tara la ta f tba aatbaxy poatttoa ^9»anm» tba aatbosy atgaain ara 
vary olaaa ta mm%h otHar* 
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• Vattt** 9t lM«a-0-.«Mtbrl«a«atoflaivoa«« 
- » t • 
IS Cm,}mn Sp#«tro—oay of fttflmriioidB 
*ff«yilR mp09tro»eopf tmro lv ln i • t i i f t s of ttottioxjrl sl&aots 
It i tli» ffii^otr^ini of p«r oothjrl tttttor, opoa progrootlirft aAdit loa 
Of <f««it«rlob«ti«oa« , li«o bo«n tio«<t for t t i l t parptm* • * • 
Tli« dill f t of nignal oooor* i f one postt lon ort i io-to a glvoo 
M*thoiryl irouii | « ttii«ati»tittito<l« Thottglb Oj^plied siuoo«t»fkilly 
In nnny eoiio«t tf i ls ««tliod ! • rootr lo ted l a i t * a p p l i o a b i l i t y . 
Thus i n th<i oii«« of hopta-i><-(B«tliyl«ati«r«aflAV<»n9 , on« Matliojgfl 
tiif^nnt tio«« not nt i i f t at a l l on tlio addlt ian of v^U^» supportiag 
m ( f<- l« IT-^) tiakod s t m o t u r o , ln»pi t« of th« fact ttiat a 
( r « < t , l f - 9 ) linftrago va« l a to r ooaflnMid Or isynthesiH, the usa of 
paranafnatie i thift reagaat f-lutfod). iialped to di f f a r e o t i a i a tba 
algaaln doa to !{*$, U-6 aod ii-9 i n 5,7o(lt««tlioxy flovaaold , and 
ttili i hot boon eirtaodad to ttia b l f lavanoid paroatbyl attiara^^"^*^^^, 
I fowror , oinois both f lavaoold aioiatiaa ara ooaifilaxod* d i f f o r a n t 
•Ht f to mttf raotttt froa tli« oaMM sabatltttaat oa aaoti auelatto. 
flattoo a •othod of widar a p p t l e a b i U t r la aoeaaaary for aa 
QttMibtltaoaa datonrtnatloa of tlia tn tor f lavanoid tlakago i a taob 
oospottttda• 
naoaatlir a avMlbor af papara daaoaatratlac tba a t i t l t y of 
'"C-Mft for tba a tmotara datorataatlcm of b i f lavaaelda tiava 
appaarod*^ . fagaar at a l . ^ ^ ^ Hiira dlaaaaaatf tlia ^^C<-(^H apaatra 
of Tarfoaa C*C tialiad blf tatraaald* Tliair aaaigaaaat of t iM 
r^t* (f) 
0CH30 
S<>**<^ i^Mi*»^ W i^^ "^ 
T ipOo"^ 
4*Mi tf^ipm*^''* UwMiW«y'WS»W^ 
• s 
PPM ( • ) 
Jill 
On-Rtsononc« 
Cuprcssuflavone 
• ^ ^ ^ ^ » I M W ^ «»fc>'>"i^wW»^»*/'W 
Noi$*-(i(CMpl«d 
'H^pi^wa^^^^w^^wwia^^^iil^jy^^ 
r i 
1-2:6' |i-r 
«?,» m» m.1 m.1 v u no 
Fig. I. ' 'C noiK decoupled and ofT-resonance spectra of cupressuinavone in DMSO-d^ 40 
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Fig. 2 Cor re la t ion of 1-6.11-6^ 1-8 and 11-8 carbon a tom signals in < ' C - N M R spectra ot \ r in}: l in l^o j bi t lav^notdv 
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Fig. X Correlation of carbon atom signals in the "C-NMR spectra of amentonavone and robustaflavone in the 
region 90 ppm to 110 ppm. • 
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• t t # i « U t a t i l * 0<^lllll t p M t r a of Mf lovanotde wmm M 1 I 1 « V » 4 00 
tli« li««t« •t offr»«onfin«« And proton eottpt4»d sneotr* mk4 by 
Miology wi th |i«ili1t«liotf voltto* for tDo •oiio««rto oo«|ioua<l«. 
On tho Imota of tlio o ^ o l o a t oHIf t of tli« oicnals oad tholr 
« n l t i | i t l o t t i « « I n tli« offroooiiiiiio« opeotro, t t was po«aibt« to 
<li»torintne tfi« In tor f tavaaold llatcago tn bi f lavanoldf providod 
that tlia r l i i i ^ in invotvad. ni<» lav« l of oxidation of ttto r inn 
C oootd ba roadtly datarnlno toy a oonaldoratlon of toa oAaoloat 
a h i f t Tatoa of the oartoonyl retooMiooa, rti« poait loa of ttta 
13 
<«»tyio«fl aobatltutlott omtld also to* In fe rnd . fhus c atatbod 
ohvtat««, tha naeaaalolty of prapartng tf%» parwatriyl attiara artiioh 
«ra obHf.ator!f for tlM *'(-V4i< aoWant Induoed a h l f t s tudies. 
hm a oon«a«^<*fio« thar«for« th ia «attiod htm po taa t la l al.^a for 
thff 1«>«fltton of ttat^ovrl ai i l iatitttt loa d l r e o t l y io a natura l ly 
oeeurrlaf «athylat»d hi f lavaaolda. 
nio aigaals for C-« nod C«$ l a tho ^0<-^H ap«otra of 
•ottOMarlo flatraaoaaa, f lcroaaat and f larMio la « t th a 3,7*dlhydroxy 
aahotltfit lott otm ha naMtolgnooaly d l f foraat la to t f hy a ooaaldara-
11oa of thotr a a l t l p l l o l t l o a l a protona ooaplad apaotra aad hy 
apoolfto protmi tfoeoapllaf* Fmr a largo iwiahor of aaob eoaipoaada 
lOtt tho roaoaaaooo tor thoaa oarhoa atoaa noro fooad hotoooa 90*0 pp* 
to |(KI*0 ppa, Tha a lgaal far 0--4I l a alvaya f<Niad to ha at lovor 
f t« l4« tlimi 0<»S tn « irftr|«tx of A^T-iiltiydroxy oaMpoaads. thim 
<ltff*r«att« 1« s a a l t , e a 0,9 pptt» l a the flonrMiOtt** ami targar, 
«« 4*9 fifia, in rtmronaa aad f lavoaota , fa ttui aaaa of p«rMittiyl* 
«T>loat«oHlii tHa oorraapoadins 4 i f faranoa iraa 1.7 ppa, rua aluiial 
for e-S App<«ari»<9 tlownftotd r ^ U U v e to that of G'-^ m4 tha aaalga-
««Mit waa oonflrMad by apeoi f le d^^uteration at C«d • On ttia 
107 hmin of well o^atnbltahad raauUa alkyl or aryl aubsti tsttion 
on an aroaatlf* mi<;t(iii« abofitd oat aaanattatijr a t tar ( • 0.3 ppal 
thf> e!i9«tcat alil ft of tli» sata-ioarbon aton«« rblii i« wall 
<»ira«fi1i ftad by « eonparlaon of tba apeotrus of ptnoowa^rta 
(itT-fUhvdronyflairanona) with that of i t a S-^-m^thyl and 8-4:-
mifthyl 4arlv«tfv0ff, as well a« that of l t t t«ol ia ( 5 , 7 , 3 » , 4 * -
twtrnhvdroiQrflanrona) and i t a >I'-C«4ienzyl d a r i v a t i v e . in a l l the«a 
ooaponndtt, thi? a i f o a l for tho quartarnary C«#ubatitutttd oarboti 
atOfli 9htft« by 6 . 0 to 9 ,9 pp« dovnftold wharaaa th9 nig/aal for tha 
un«Mibatitiitad oarboa l a not laariiadly a l tarad, avma a C-d hydroxyi 
aQbatltnttoa* aa l a A-Hydroiiylutaolln, only a l i g h t l y a l tara tha 
poalt lon of tha aignal for C-9 ooiiporad with that of lu taoUn 
( f a h l a - V I t ) . 
• 34 • 
T/UIUS - VII 
Cli*«to«t stiirt* (pim, niSa^J) of C-Q and €-S la •«!•« 
n, T-dl Hf «r our f I «v mot 4« 
1,T»01lif4roxjrfl«vaii»n« 9S,1 »3,1 
(f>tiiOD«iilirla) 
3»,4%l,T-.T«tr«hjrdro«jr- 'Jf,2 94,2 
flffvon* (tut«9tln} 
<|.^!.it(»iix)rltttteollii 9 i . 6 103,9 
6»iv<]rovytut«i<iltn I4a,4 93.6 
fa th» »{)ootru« of otipronsuflenrone (l-'i*,!!-^ hie^ig^&aini, 
th«rii ar« «fnl)r t3 r«aoiinaee« f)r«««at da« to the High mymimtry of 
ttio «ot«etit«, rti# fliga«l for 1-6 and 11-6 appaar* at 9>9.ci pp« 
ati#r«as tlia «tjinal for l->a and II-S ablfts dooaflald Cralalivo 
to aptgoatn) to 99.7 p|i«« duo to tli« subtt l tutioa affaat of t&e 
tatarflavaaold ttakago* Ttiaoo aaatfaaonta vara eoafirttad Hjr tha 
19 proton eaaplod Q'-mtn nnaotmii. viattijrlattoa of bot^ l-T iMd 
r i * 7 tqrdro«rl croupa la aa|iraaaaflavoa« atilfta tHa al«aal for 
f-4 aad t t - 6 apflald to 9S.« ^|ia vHoraao tba l-«l and II->d a&gaal 
Movoa do«afl<»td to M . l p»|Ni. Agala aoaflr«atloa aaa aaliiavad ajr 
taklag tlia proton aouiilad apaatnin la aiileli tha algnal at 99*1 ppa 
axHimtad a i^^ latarnotlmi with 1-6 lirdrotan atan* l a tba iiami-
()-«atfi3rl atHar af eapraaaaflavoaa tlia a l taa l for iiatli I«-S and l l H I 
•99«ar» 4<rMM«14 r « t a U v « to tliat ttf a p l c t f i i l a - t r t - O - t t * ! ^ ! 
• t< l«r , at t o t , 2 |»pi t»li«r«M I«6 «a<! 11-6 ar* not ofii^raoiotiljr 
«ihffto<t« rh« a]»*otra« of agathltfflavoaa (S«d,II<>3 Dlapij^enla) 
•fiovt atght 4 t« t lnot r^aooaoo^a i n ttia ragloa 93 .a p^«>i04«0 pfin, 
rh« Atfa«t<i for ttta aaaab^titutad oartoon atowa i - S and I I « 4 
a«)l>ear at tti« ftitfieotad vitluf>t 93.T pp<B and 9S.9 jpiw raaipaotively 
««il1fi I<-a a«Ki t l « ^ had tha i r raaoaaneaa at i03,^ ppm and 9d,4 ppa. 
flia <1o»nfl'8-H ^*i l ft« •«T)e<'l'^nco^l by the l « t t « r two eartjon ataaia 
of 4 , t t»|i«i to i».T ppw ar t due to th© <»id»Rtltution ot fect of tlia 
tntftrft»van<tt<l l lnkaga. ffi4» otti^r four siga^i^i b<«t«»eu liia.S ppw 
Htt'^ f04,'> fip* o«i ^e ansifOaif to tfio oarbon a tms 1<>3,II<>»J,Z<-10 
and t l * t O rfl.ji»>f»ctlv«»ly, TSiare are st^van s igna l * l a tiim r'i^ioti 
'*4,'l i»f»«i t» 1<)4,0 ppm i n the «i|>#otru» of rituaflavone iaaria«^«ula 
f - Q , f f - * i apfi^anfn). Thay oaa bo na«i^a«»(f by an^tu^y wita 
afatJ^f aflffvort« t t a ^ l f aa<J th«« {Ktbliabiftt vataoa for uarlo^anln* 
fhtis th« oarban atoan II<->S ant) tJf-4 of ritasflarane aad agattili^-
flavon« ^ftd alnoat idant loa l ohaoloal s t i l f t value* il"}.!} pp« unil 
91,11 npn for tha raspeotlva oarUon atoaMi. ftio oarboQ atott i - 6 
raaonatfodl at t^^O.3 fipfli, ftia (ttffar^noa i n ttia lave l of «ixt4«tioa 
of ttia two C n n i a I n rtinaflMrona I * o laar ly ra f lootad l a two 
wal l aaooratad oarbonyt roaooanoaa for 1-4 (t»ft«9 {»p«j and t i - 4 
( t i 3 . 3 i>9«)^^ , Tbla tHaa doaoaatratas tha potont la l of ^^C-abtli 
aoaotroaaofiy wli«a ana l a daalla«; wit i i Olftairttoolda with d l f f o r i o g 
ovldatloa lavalu I n tlM C rtni ia . fMa apaotral rogloa 93«a ppm 
• 3« • 
t « tOS.O npm. I n tb« »!)«otru« of rlnisflav•»<»»• ( I - 4 , I I » a 
l>tn«rliig«nlii}, e«Miprtii«« s i x re«')fiaae««. rti« «»t i i |a« earbon 
Mnmn twr t>^ and t t -A appear «• cvfiftotad at 94.6 ppii and 9:s«T ppa 
r«»!><iatiirAly, rtio t ignati i at t 0 l , 2 ppu and 100.3 t>|Ni oan be 
aaalinixl to l«6 and 11-9 and tiio«« at tOt.S ppm and 103«3 pp« to 
1-10 and Tf-10 oarbott ato««. Vt:i«r«as a I « 6 , I I - 6 blapiganln i a 
tcnown etolr aa a ayntbatie aro^Jtiot, tli« oorre<9panding 1-6,11<-6 
blnarim^antn-miOQedaneariMVanofie l a iiowav^r Kamm to oeeur I n 
natttr9« %m tn tba oaae of oupreaatiflavoaa, tlia »i»«»otruai of 
««ir<oa'1anaaflaYaQoa(9 showed oalr t3 s&gnal^ du^ to tti« lii«^tt 9ymmntey 
of tii« «o1#e(ile nnd tha ootneid^noA of tbf» silgitala for l-:9,il«-jt, 
t - 4 iwad 1 1 - ^ oarbon atoaia, fbo algnal for l - ^ and l l -< l apii^ars at 
1^1.1 opm wh«rc»a<« tbe tinsuibatitutoid I«<i, H - ^ oarbon atota»» re^onata 
at ^4*T npfli. THm nif^nni at t<>1.9 ppw for two quaternary oarboa 
atoflia oan bi» analgnad only to tba I-t«> and 11-to atoiaiii I n suooeda-
fiaariavanoii«>« fba a l faa ls at I O i , t ppM aad tOim9 ppm vara 
d t f f a ran t l a tad by tha faot that tha signal In taaa l ty of tiia 
t a t t e r waa auob greatar tban that of tba for««rr, r o f l a a t l n g 
d t f f a ran t ra lavat lon bahavloar. fha aaalgaamit of tba algaals 
for T -a , f I - a , r - . 1 , f r - 3 , and tba oarbon atom of tba r ing 1-a aiMi 
Tf-it t n a t t tba i^«ya omponnda vara Mada by analogy « l tb a^lgaoloy 
I t a mitbyl atbara and narlagantn. 
h%nkmu«» tuvaWloa rtag« A and a 
Hi« thr?* fli»thtii9 onrbon fitoas II-§,I<«d and I«S of 
rot>««t«ft«ron« (I-3%II«4««filt«a|n) oan b« • a a i l / «»«igtt<id to tHo 
Afi(tiiit*i At 99.^ ppm^ 99,0 pp« aad ^H.) ppm resptotlvoljr, rb« 
ntffnnt for If-6 o«rt»on atoa appf^ am at i'la.S ppa. fti* np^otrat 
|qti»rvAl tt^.O PDA to 11t«0 ppw oonsisii!! of els^t re«on<tifi««s of tile 
onrbon Atoaa at th^ two {I rlnfa* this i s iitlaost laootlGat wltti ttia 
«i«i«<^  9p"etr«l r4»fion if aa^ntoflovoae ( t -3%tl*8 1)1 apli^aaln), mid 
thN MinfriAln can ba »«al ly a»»iga«d on th« basin of siiifttt oxpootod 
for aryl %utj«tltuti'in at 1-3' and ttio offrosoii'moit spi»otru«. fba 
«»lan»\<ii for Vi«^ ttitr«e oarb«^« atomn l-i^, I--*, i%ar5 11-ti la ta« 
•jfj'^ otni'w of AMontoflavon'^  oan aluo bo readily idantlfidd to b« 
at 9^ ,<» opa, 94,2 ppm aad 99,1 ppm r^speotively, ru# II-«J 
r««onafK>« appoarti at ic>4,i pp« nn*i i s 3,S ppm aora doaafiold as 
ooaaarad witb tb» position of tbo sma slftaal io oaprossuflavona* 
fh0 tmly Mftairaaold ioolttdlad in mia study aitb a 
(f-S, l t<-i) llttkata «aa votkaaalflavaaa (aarlacaalo I<-3,li-«l 
aplcanln)* flia a^atraa of tbla ooMiioaad at ItMi** sbeaad 3d 
raaaaaaaaa aitli aolaoltfaaoa of tba s l faa l s far 1-3, l - a , and 
Tl-a (at 193.T ppm)^ l « i S t - 3 S I I * 3 * , I - « * and 11^* (at l a i . i 9pm>$ 
tt«$* aad It*5* (at 115.9 pp«) ant I«3* and I«3* (at li4.Q ppa>. 
Tii« fmonnne^a for 1-3 Mnd 1-3 mpp^mffi at 91.4 ppm mM 4 a , 3 ppa 
r««D<»etlvel)r and 3 ,0 ppa and 6 . 2 ppa doiiafi«ld of tli« oorratpondiag 
onAt of msringanln. flisse •tiirt«i ar« do* to tli* Q «id oC 
anb«tft«i#nt « f f«et of tti« H-aplfttninrl aioiety at tli« oarboa atoai 
r-3« Tha i*<»ffoni»»oaa for IHS and I -S appoar at 99 .4 ppai and 
^'t*! 9f>«B wHarna* thoaa of I I - 6 aad I I - S appi^ar at 9§.'» ppai ana 
lOO.ft fioa r««n<»ottvoly« Aa la to b# axp^otad tUa tiw» oarbonyl 
r»aonatin«« at t M , 0 pp« ( 1 - 4 ) and l§t«6 ppa (11-4^ raf laot th«i 
ri»a^«»otty» l«v«i« of oxtdatlon of tli«» two C r i n g s , thm proaaaoa 
of eonforaatlonnl aqtii Ubrlma, <rttie to Inhib i t ion of fro« rotat ion 
alimtt tfia G'-^l bond In the i n t e r f Imranold linkai^t in volkaaal flavona 
o 
wnn df^monstratad by rtinning tfia •peotraa at 35 • two l^|>tt,)i<$ of 
'ifff^rtnif lnt«»nfllty for eaoh of tha oarbirn atoeis 1-2 ( 5 1 . 3 ppti 
mf\'% H'M,4 ppm\ and 1-3 (4S .7 pp« imil 47 .9 ppn) are praaant in tUa 
mnoetnim. In addition aavaral oarboa rasooancaa wara oon»idarably 
brond^nad, 
*'*C yiiH atudtat of gff-ta and «orailofliirQoa 
on-fa (XTW) i« a diaar of aartnganln, and aora l lo f lavoaa 
(XtWI) l a b u i l t op of oarlngaalB and l a t a o U a iialta^^^*^^. Aotti 
oowponnda abow C algaala oliar«M»tarl at lo of aarl i i taala a a l t 
(TiAla VtII ) t l a addition to tbaaa* tha «>lgAala ol iaraotarlat le of 
t o t a o l l n ara al«o wmn In tba apaatra of tba la t tar* 
• i f •• 
flttjg n md QU % • titftli««t f i e l d • l%a«U at 4 3 , 0 , 4? .T , T«l.3 
iiii<l 11.7 pp« I n the •p«etru« of GB-la «r ia« trom U»a» C-2* , G-3 
anil Co.?** o«rt»<m« of rlnipi C m»d C*, Frdai tUa*off-r«iacMiaae«* 
«t|>#etrum t t t« evident that ttia slgaal at 43.U pp« I s iltia to C-3* . 
TH« neyt lower f l#t(1 a lcaal at 4T.7 ppia wa« asulgiaed ta u-3, and 
fn aniftfidl downftr^ld dti«i> to flnvimyl subs t l t a t lon , rii« j^igocii 
at 7<),1 fipni MRi<9t l}« da«> to a-a* and tho 3'>«utiat&lutloft ttas eausiKi 
th# downffnld s h i f t of th9 afgaAt of C-3 to >ii.4 ppm» 5«ieh an 
aa«tfn«iint Ift aupported hy tha pattarn of Jtigaals obtainad for 
c ? and ?-1 of norel lof lavoaa ( tK^ CVI ) «hioh appaar at ^ i , a and 
4^,7 noSf rQ«ip«»etlv«ly. Proa tha above raaul t I t appaars thtit ttia 
avt^nt of r!ofmri«ld a h i f t a of the U-J and 0*3 si^nala of rini^ u 
of tha nartngenin unlta var iaa a l i f h t l y « i tu d i f f a r a a t typm» 
of f lavaayl subatitunnta at 0 -3 . 0-2" and C-S* of r ing C* i « 
Ct tWT) ar# r#«onatinf at i93«3 and 102.4 ppia, reapaet i ra ly* lo 
tha lowaat f i a l d raf ton tha aljsoali* at i9!S«9 and l S i . 3 ppn of 
(TTCVI) ar«i dtt« to c»4 { floronona earhonyl) and a-4* ( f lavona 
• • r h « n y t } , raap^et iva ly , and thia i » i n good agraaMaat with tha 
aanigiHUMita anda hjr pravlona worhara t^*^ , ^uoH d ia t ine t ion 
eonld, ^^m^fr^ not ha aada for ( t X X f ) * Tha two flavaooaa oarhonyl 
fllffiala m^pnmr m% t M « l and i d s . a ppa. 
a t i y 9 and ri*t l l iara w four iatanaa aignala at i i 4 . 3 , 
114.9, las.* ) , and i 3 t . 9 pptt l a tha apaotni« of (XSCDfl. fhaaa 
atgnaln nra s p l i t i n t o donhlals in tha * off-ranoaanna* apaotrua 
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and wi«t b« (tu« to tba C-aV^-^** C-^*/C«»3*, C-3*/C«««* , mad 
Ofirbon slcnalfi of the uanubstituted nariag»aiii appear at t a s . 3 
««'< 111.2 !»!>•, r««p#ottir«|jr. a«neo t t follown Ittat in (XXXV) tb« 
ufjflwlrt iil<|Oi>tt« littst b« due to C<lVi^-'i'» 4J-3*yc-4*« and tbo 
«lownft«>l*1 sti^nailt «Ju# to c>3VC-6% C-2*yo-6*» • In l^ CVWI) tu« 
<iMnata '1u« to C-»»/C-6» «nd C-3»/C-i» of ring tJ tt«ve Ueati looatod 
at 13^.1 mid 114.4 p{»M. ttiere I s a good oorrettpun«i«ao«) of ili«s« 
«it9,finl» 9 l t h thofia at 13S.1 Mid 114. > ppm in (tiLXV) su^^ei^tiiii^ 
th«» oos««lbnit3r of th« Inttar li^nalsi raproaenting tti© U-2*/<^-^* 
an'i c-T'/'^-'i' carbons, re-iji^otlvaly, of r lof ) l a C^<i\V )^, •)n 
ao«part4on wltn tb«» «5w«tr«i« of lut(!>olin the C-2** , O-**"" , mid 
C-««» earbon alKaals of ring «• i n (XiCtV) were located at t l l . l , 
111.1 and IW.O pp«, rosp«»ctlv«ly, 
riiern !"« no d i f f i c u l t y In i d e n t i f y i n g tfio •signal* du»« to 
C-l« an'1 M-i** In (XXtiV), w'lioti appoar at 127.9 and I3vi,» ppM and 
a«at«i tfia upfiot'i niilft of tha sl^nala of C-i* by l . ' i pp« oait b« 
•ttrilHitad to ttn» C»3 aubatl tu t l o o . iba C-1* s ignal in (^^\Vlj 
•ppaara at 138.0 ppn wid tb« a lgaal at 131.2 ppai «« aaaigaad to 
C-l«» . 
An iatonna algaal at 117.1 ppm l a tb« apaotrun of i X.)C4V) 
rapraaaata botb tha C«4* and c-4«* oarbona. l a tba spaetruM of 
( t T W t ) C-4* baa tha aa«a abanioal a b l f t of 157.1 ppa, and c«3"* 
an4 C'-4"*raaonata at 14'1.4 and 149.4 ppa, raapaot ive ly . 
- aa -
tttiiKi A n»d A*t AoiOfig tli« rluR 4 and h* nmrhontf tti« nlgoals 
of C-6, C-9 and c e * «r« (ixi>«oi«<l to be I n tlie hlsteflald r«gloa 
of th« «ip(Mitrasi, l a aarlagentn tHe c-a emd C-S eartoons resooato 
At 91.9 AOff 91 .1 oiM«« r»«p4»etiv«ly, GB-Ia (XKW) atiowa tliroo 
ntfrtAlu At S^.O, 9S.l1 natt 94.9 ppa, raprpa^nCiog nwtliiae oarb^^fia* 
?h« downfl<!>14 a i f n a l «t IKI.O (tpn snist i)r«laa«iL to a«0| ti^ i« oC(i«r t«o 
<»t]?«»l'* <%ft to C-** «»« € -6" are , how«»*#r, l a »o Q I O « « |>roxitalty to 
Rnoh oth«r, that I t | « l«po»aible to dirf«roatlat«» batwaaa ttio two 
on thei biMis of tb l« ovldcaoo. Thii nnrla^oaln un i t i n ( tX,Kyi) 
«iiowii «iganl9 at M . 3 nnd 95 .3 ppm dua to C-d and C-S oarbona, 
rft«»E»!*otlir©ly. Tha eti<»nloat abl f ta for tb© a-^ carbon of uaaubntl -
tut<*(f tutfooltti boa ba<»n quoted a« 00 .3 pp«» w^iob IJJI ao« 
ex^eoted to be abi f tad upf le ld by tba G-^'* <mibatltution i n (\^VI^I>{ 
fa faet I t l a ahl f tad by about 0.6 ppm and appoara at 9^.6 ppta. 
:iy a l ia l lar oonparlaon v l t b aariogeoln aod t u t a a i l a , tb« 
s l i n a l a at 1<1|.,1 and lO i . a ppm ^«9« boon aaalgnad to C*ia and 
C-tO« In ( f t « y ) , and tba algnala at ta t .? and ioa .3 ppn to C-|0 
ana O-IO", ranpaotlvaly l a ( K X W I ) . 
Tlia a|»a«tni« a t G8»fa ( t t l T ) abowa s ix l loaa I n tHa r«cl«>a 
tn^ an<l 197 ppm <ina to alffi it oxycenatad oarbona. Aaoagat tbaaa 
tba ana at tST . I |»iNi baa baaa abovn to onrraapond to C-4 and C«4« 
oarboaa. Tlia r«nalnlai | f i v a Unaa aliould rapraaant a l« oaiiKMia. 
" f tn l lar lvt tb« anaatrun of •o re l lo f l a roaa ( t i :XVi) 9tim9» tan t inaa 
I n tba iM ta 141 fip« ra t t<» * » • to aina oxygnantad aarboaa and 
ttiD* 0-3"* earb<Mi, roor l ta«» haw mlfm6f b««o asaimiiUd far C«a*, 
C ^ * , C-a* mid C-4* e«rt»<ia«, rb* ua«eoottat«<t wlx t ta«« r«proii«at 
stir eixyfea«t»d earbon* which are »br|ouisly u - i , c«-«», C«t, C-T*, 
4h(>w« thflt wnoiif th«> C-5, C-T aitd 0-9 oarbons tti« C-7 sli^aai always* 
^Pf»ftar«i at lowait f l ^ l d i taHttig this o^aarvatloa In to ooaaiu^rat ion, 
w« «i<itffii»<t thft l o v n ^ l d aign^la at 16?.;^ and 1&4.3 ppa to C-T and 
C-T* i n ( X t W ) , I t afipanra ttint the mibott ta t loa at C*^* eauaed 
the t i^f le l f l aht f t of C-7* signal by e« 1.6 pp». I t l a oxpaotad 
that th# C-41'' oarbon signal also snoulet to® »^iftad upffteld auUi 
honoa thA <«lfn«l at 193.0 pp» haa beon aaal^n^d to that oarbou. 
fht* a l fna l at 163.4 ppm «ust b« cHie to Q-^, n^illo that at 1&2.3 pp« 
1« vary iatanaa and thoa rapraaeata C*^* and C-d. 
Tn th^ apaotrua of ( tc ior i ) tha lowfliYia ai^iiol at loa .J ^pm 
haa baan a»alga#d to C-7 an<< tha oorreapoadln^ alg^aala for Q-^ 
mtuS C»9 fro« tha aarlngaala part I n i IKXV^l) i^poar at ld3.S i»d 
193.5 ppa. Aaoagst tha thraa uaaaalpiad algaala at 14lkl.4, 100.3, 
aad 19S.0 ppa, tha l o v f l a l d a lgaal ahould baloag to tha C-T* oarboa. 
ffara I t a*iaal<l !»« polatad oat that tha aaali^aaata aada by fa raa l 
lOB 
and Mtartchm for C-3 and 0*d l a qaareatin bava baaa ravaraa<l 
by Latlaaaad and Dotal 1 •» tha baata of an andaeotiplad apaotraa. 
T f th la iq^pllas to l u t a o l l a t «a aaaaaa that aaoag tb t two a l i n a l a 
at lftO«:i anil 19$ . 0 ppa tha l a t tar baloaga to u-a* and tha foraar 
to C-S*« H i * QCNmiftrlMon of tli« l a t » i i « l t l * « of tbirft* two •tgwott 
ft!)ow« thAt t)i« • I g a a l at t3!f,0 ppa I s for U t s ta t««»« , «n<t km 
faet auob b«ii«<riour i s «v|m«£<*d far tii« C-H'* sigaat aatised i>y tiMi 
laek of Ilia intelaar oTarhmiaar a f faot duit Co tiia ftliii«ao« of protooa 
I n th» V I © l a i t y * * ' , 
TD* only uaaeoouatetl signal at iO0,5 ppn In tli« Mpectrua 
of (Ttmrr) ir» nasi fa to C-8* . m« spftotrua of (:i)(iV) attoas aa 
tntaanf signnl at t (H ,3 ppu ahloti hm Haau aasignad ta u-10, 
howAVor, taking In to ooaai<laration i t s i n t a n a i t y , «a aanuaa taat 
€mA* a l f t ia l eoiaoi<t«« with i t . fha poss ib i l i t y of taa sigaai at 
l*^*!,!! 19P« aoominting for both C»ta and C-10* and t»i« algnal at 
101,0 ppa rapraaenting 0*9* eaiinot b« ruiad out . rtia t o t a l 
aaalfOM^nt of th« oarboa aignala i n ttie •paotrua of a i i - Ia 
hairaaathyl ethar tiaa baan iuida In ooaparison a i t b aodal ooapoonds 
aii<1 Oa-Ia (XXXSr)(aa« Tab la • I X ) . 
Vf>o,ff!,te 91 ff,%^9wl. ir<!ffft 
Tha poait ioa of a mitboiQrl aobati taaat i a a b i f iavaaold 
aaaaot ba datarainad oa ttui baaia of tba obaaiaal a b i f t of tiM 
•atboxyl earbon aa tba v a r i a t i o n i a toa aaa i i to ba of tfiagaoatie 
vataa* Havavar, a t a r i e aroadiag aa i a tba aaaa of S t t t » T - t r i - a -
• a t b y l oaapoanda 4oaa oaiiaa a dowaflald a b l f t 9t tba aatbaayl 
aarboaa by aa A.O pp«» 'nhmfm^ l a a 9-iiydjroi]r-0«7-4i«atboxy 
« a H v a t l v a tHa a b i f t i a aaly of tba ar<iar of 3 .0 pp« • ^ * 
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(X\'W) 
(ixuri) 
- «f -
db«aft«14 ffhlft of th« stitial f»r tn* «ftriifMit ^ • r i a t tn* ^4rojQrl 
fr<»«D, on ««thy tat ton i t also v«rt«bl«, a<HKiir«r, tlM ttpf&vld 
shift of th« •IgBttl for th« ortho oarboa «tott« la «9re rail able 
dtagaattleal ly, that aaiOitlaf «a ladlraot dataraiaatiaa of th« 
If Ml 
Ml da of r>-«athflatlo»*^, 
la ooaolttslcHi, I t la apparent that aera laapootlao of th« 
ehealeal shift vataaa la th« tpMtral rmgion vo.a ppa to itis.t) pp«, 
13 In th« C-^ fMlil npaotrua of a hlflavaaold, oaa giva a good lodloatloa 
of tha linka«a poaltlona If ring A l<s Involved In a C'-C linicaga. 
This aajr h«i aeldltlonatly ooaflrnad hy a aoraal oft-rastmajiea 
,iipaotrua* In tha avant of aojr aaw C--C llnkad blflavanoid hein^ 
loolnte'!. Involving tha rings A la the llnkagat thl« aathod wil l 
ha Idanl for datarertnlng tha linkage poeltiooa. 
tli« MMHi «i>«etr« mt • wid« v«rft«ly of oriaate natural 
|ir04foet» hinr« li««ii «tttdl|«tf paljr dartni tti« iMit f«« ]r««rs. flM 
intro'Hietlcm 9f the i a l « t gymtmm mlt«l i l« for irotatl i lsoUoa of 
Hlfh «ol«oatMr nolflit (M^, 300-1300) orconio «ftt«rl«lo tiao groatly 
Inerftasotf th^ la t l l t ty of aaoa ofKiotroMMitrjr. aoa«r«Ily fra^aoata-
tioa ! • r«l«t«<f to tiMi atmolurot of tli« lataot aolaottU, it«««Atiy 
« ntiadior of f>«i»«r« on Uio ovalaatloa of ttraotaro fragaoatattoo 
nattorn rotattonolitii in a<Mio Mid btflavaaoido ii«r« app««r«d. 
Ploron<if» 
Kingston iiao dl«ott«a«il tiio aast speotra of a larg« nuoliar 
of ft«roaot« f laraaolt and tholr otkior dorlvativos. fio baa 
aniMiarlaod ttio i«aiMior l a irtiloli amioflMrimoa fragaaat at fel lowii 
(a ) riavoaot attte favor tliaa foar Hydroxy t^ ^oafia 4o not roadlly 
fra«a«Rtt a ooaaoqvoaoo of tko at ab i l i ty of tHoir •aloaalar 
Ion* 
(» ) riaraaas «ttk foaar tiuia foar Hytfroior groaps toad to aadarga 
«aao«f>oaltloa fradoaiaaatly toy way of tha ratro iilala<^l4ar 
praaaoa^' * • Tlila aad otl^r OOWMHI frafataatatlwi 
u s praQaasoa aro sliaaa la (Ciiart -o f ) aalag apifoala aa a 
tF»taal aaaapla. 
(a ) 0m (H* ! )^ tan l a aftaa faaad la tko aaaa spaatra af flMraaaa« 
i t * a r t ( l a la» Havavor* akaaaro* 
_>0H -co 
HO 
M* 270 (100) HO 
m/e242 (major) 
•*-0=C-<^)^OH 
(c) ni/e 121 
HO y 
(A) m/e 152 
\ 
6=C-^0H 
(c) m/e 121 
(oust -1 ) 
(« ) fH* pr—mi$ of I M (C) (0»srt«4), fir«<|iiMtljr ««r« lnt«»*« 
tilMS • 3-*3r<lro«? groMf ! • ^r«s«tttt Is iittrttoiiUtf to tuo 
• I toniat lvo »o4« of rotro-oiols^Aldor trmgmatmtisa sl«o 
d«iitot«4 tn Chart- t . 
( • ) Doubly eteargod loss «r« f ro^aat ly praooot. 
( f ) viian tioavilr •ubotltntotf wltii ^droxyls and ootlioxylo, tHo 
ftairoiia t«n<l« to f ro fMat In m Um» prodlotoliU aMMort 
r«tro->Dt«l«-At<t«r ^roo«o« 6«ooa«« int lgal f looat aad tlNi 
•^o t ro« ta doalBatad lijr the aolaoitlar ton and loaa at it«13, 
Ta tha OMa of flavaaolda wltb raduead hataroojreUa rloft, 
fraiaaatattooa lur iiatb A aad S ara of graat laportaaoa aa t&ay laad 
to olaar ovty okaraotarlatlo apaotra (Cl iart* I I ) • 
,rO T 
+ 
immf • St) 
• Tt -
Afiotlwr miltiod of br««ik4i<»iMi, tteat helps to oiiaraotorloo tbm 
ri«v«aon«s In ttio loo« of ol t l ior • bydrogaa atoa or any * r y l radloal 
fro« t!i« aol80»tar Ion to give even eloetron f ragaoat* . 
KCO OH 
Tti«»«# frai^nmntittlon |>r(>Cfv<s»(»8 are l l l us t ra t f td in tbo oatie 
of 4*-««th'>isyflnvwiioae ( C h w r t - n i ) . Pti« fra^aeat with aotiioxy group 
takes Ottftrlir a l l th« obarg« dae to r«soaaao9 s t a b i i i s a t i o a . 
OCH3 
OH ^CHo "w/e 111(32.) 
Q j_j •*yeu;<:3d> 
HO 
(GHAUT • I I I ) 
FQ 
+CH^ 
- Ta 
4n»tli«r P993K ! • at • / • t08 artslttg f re« • l«r<lriit«a traiuif«r 
^/« 109 (loa) 
The pr««eiie« of Hjrdroiorl or ««ttio«yl group at C-4 posit ion 
of ring n f « e t l l t a t e s » by 9ntiane«d r««onaiiee a t a b i t i a a t i a a of tua 
raanltine; f ra f«eat t o n , the formation of p-hyaroxy t»ea«]rl or 
p-mmt^^ty l»««Krl loa (or t t i« ir aqsilvalaat tropoUua i o a s ) , 
r««p#otliralr« fhaaa iatia mppemr tt paaka of t i g a i f t e a a t i a t a a n l t y 
l a tha aaaa aoaotrua of aa r in^an la / l t a t r i a a t t ^ l atHar l i d 
- TS -
l i s S««b«drt and bit eo««ork«r« tiav« «a<i« « aor* apvolflo 
«tuf)r of tittt • • • • aiMiotrRl fragwrnittlioB of lite porwitbyi •tii«r 
(f«rtT«ttVttS of mMatoftavfiin«, ottpr«««uflavoafl And iilaiitciriifV<Mi«« 
Tho foltowln« rragn«»iitatloii 8oti«««s (tniart IV, V, VI) ftava t>a«n 
Tiropotad to ttxplain ttua ^(xiaraooa af aoaw of ihm Ions obsanrad, 
Molfioalar ion la uaitttlly t)i« baaa paak. ^part froa Itia prooaaaaa 
•ffatlanad aarller far aplgantn/lta trlaettijrl atber tbeaa oiMipouada 
nlao ufidargo (1) fiaalon of tha C-C or tba 0-OHS llniiage l»al««an 
tba aroaatto raalduea* (11) a l l iaaat lon of GO aad Citu fron tb« 
bf!>ti(»njrt athera and (111) raarraageuuiat Involviag eondaaaation 
t)<»tw#«»n tha nhanyl ringa. Starlo faetora aaea to play an iaportant 
rol«» in tnflaanetng thm braafcdoum soda and Intarnal eoadaaaatlotiti. 
faraation of dotibtjr obargad tana ia fraquaatljr oa«anrad. 
Itia aaaa apaatra of aaaatoflavona liaxaaiatbyt etbar and 
oapraaaiifI aroaa haxanatlisrl atbar mf alMtlar, aolaoular ion baiag 
tha bnaa paakt la aaoh oaaa* Bittmr»ne» l laa la tba Intaaattlaa 
af tha a^raapoadlag paaka daa to variation in aabatitatioa pattarna 
and atario faotora, Tha ni^n paaka togathar with tbair iataaait iaa 
in tha Maaa apaatra af ttaaaa aanpaanda ara givan aa followa. 
4»antaflarana haaaaathyl athar ( l a ) 
Tha nada of fri^pMitatioa ia ahoan ia Chart-IV. 
- f4 -
Mais |>«ttk«i «23(t00)| «Sl(93)t M a ( 8 ) | 976(tO)| »t3(a)t 
3 l l ( 3 ) t a«S(S)t i a t (3 ) t 180(3)1 133(16) MHI 132(3), 
H,CO Q 
H3CO 
0 HXO 
0 OCH. 
Tnie 5760»XB) 
mle 245 [490] (A) 
H3C0^0 
H3C0 (3 
mle 310(C) 
H3CO 0 
/ 
mle 311 (5) 
[<^ '2 ] , rAn?e 622(100) 
tpCHg ^CHjHfOy^^^ 
OH 
S. 
H 3 C 0 ^ 
H3C0 8 
m|e 311 (5)(D) 
^ ^  (eRAiir - I f ) 
HC=C 0 = C 
nihi32 mle 135 
H,CO 8 
^ rale 180(3) 
mle 161 (2) 
- Ta -
th * aodc of rrac««itaUoii I s given la Oli«rt • ¥• 
^• ta !>••>• t «33(tlH»t 031(38)1 e07(!i)t 593(ld)| 3T9(4>t 
3l3(T)t 3 t l ( l 4 ) | a«S( l t ) | 133(311} Mid 133(14). 
^ m/e 311(14) 
[M^;fa/2] 
H3CO 0 
( I f t i ) H* 6 2 3 ( 1 0 0 ) 
^ \^0CH3 
__y-0CH3 
H3CO 0 
m/9 ST«(4 ) (B) 
H3CO 
H3CO 0 
« / • 34S(11)(A) 
(cniAiir - f ) 
fk« 9 « i * t •« « / • eOT «id 99 a oiv|«ti«t]r arfts* ky t l i * ! • • • 
off a v t l ^ l gff»ii||«, m§ ptk at • / • iT» b M ii««a • • • i i i i « 4 to t iM 
s t n t e t n r t 9 (Cbart I T tftd f), a condiAaaUchB prodaot* Sttoh 
a eontfaaaattaa ^rodoat baa l»aaa rafiartad to bo forced irtiaa 
119 
aa«atof1airoiia ta haatad a l t b alao daiit • THa raaaan for 
dlffAranoa I n 1 ntan«i t ies of suob iona I n tba spaatra of oupre-
«auft(vr<»n« Ii#icii«<»tii3rl ail iar (4$) and «aaatofla«Ofi« baxaiiatbyl 
#tti«r (10^) I n that tha for«ar to a aywMtr lo typa. Ttoio reaislta 
l a diffar9neatt I n tba t t a r l o diopoai t loa of oaa flavooa ua i t 
rwtat lva to tha otbar» tbua blndartnit or favotirtag ooadaaoatioa 
118 batwaan th« pbanyl rln«a « 
rha ton at «/e 311 1« daa to botb tba Joubly obargaei imt 
m**) m*i tba apl faa in t r t a a t b y l atbar f ra faeat ( u V a ) . fba 
di f faranaa I n tb« l a t a a o l t l ^ a l a tb« ap«atra of oupreamflairotia 
bavaaatbyl atbar ( 1 4 i ) aod a«aatofl«iroii« baxaaatbyl^atbar (:i^) l a 
doa ta v a r l a t l o a l a tba oxfgaoatloa pat tarn of tba blpbanyl raaldiiaa 
l a the two ooapoondtii vbleh I * reapoaalbla for dl f faraueaa l a tba 
I f lb l la natara of tba latariH>ltoBlayl bond* Aaotbar aiplaaatftoa 
aoottf ba that tba raaoval of aaatbar a laotraa froa H* l a d i f f l a a l i 
t a tba aaaa of ( tp )« f b l r d l y daabla KDA f l aa iaa of aolaaolar ton 
d p ) ear r t a l d tba f ra fpaat (C) m/m 310 (9^) «blab a f t a r mmmpUttg 
a brdragaa atavi gtvaa an toa 0 bar lag a /a 3 1 1 . A parplastag 
abaarvatlon t a tba aonplata akaaaaa a f tba katan ioa ( a / a 180) 
l a tlia apaatma of eopraaaaflavoaa aatbgrl atbar and t t a faabla 
« TT -
l i i U n t i t y ( 3 i ) l a MMntof lcvoa* amtUrl • t i i « r . I f tb* l»tpJi««rt 
l tnk« |« tn iiotii t i l * e«««« braatct • • • t t f to g iv* «|»tg«ain t r l««t l iKt 
• th«r u n i t s . I t ahoalfi ti« •vp«et«4 tatat t l i * i « t# r wauitf give %tt« 
k«t«n In ofMiiil derail Iff l a t a a t l t y . IHa obacmit loa ttiat tHa Kataa 
frafaAttt I n e i ther ftb««»t or of oaly « f«el>lo abuadnaoo Miy laa ioatd 
ttiAt tho l ir^nktai of litplionyt l lnka(9 ia not a favourabia proo^aa* 
I t aajr, ttearnfora, bo aumiArisad that tiia l<wa 1^^), 13S and 132 
o r t f l n a t a ( f l raot lv f r o * th» aoleoolar ioaa U* or Jt^ *^  tisr HD4 f iss loa* 
v1it9rte fiMilor b«oo«Mi «o mmeh flonlaant l a tba agatbiaflavoaa 
si l l h«v«a#thyt «tb«r that tna ion at a /a 31t appears a« baaa poak 
tnataad of tri<f moteontar I on , a/a 933 ( 9 0 ) . thm a&ln p«a«% in I t a 
anaotrua ara i A33(90)t 60T(34}t S»l(9S)t ST3(34>t 3 6 t ( l 5 ) | 3 a i ( 1 3 ) | 
497(34)t 335(2a) | 3 l t ( 1 0 i ) ) | 3 S l ( l 3 ) | 343(22} aad 133(a5) . 
flia aatfa of fr«(pMiitatloa l a ooealtfarirt»ly d l f f a r a o t f roa 
tboaa of MUiatoft«vaaa» •uprassoflavoaa MMI agatblaflavoaa tiaxa* 
•atturl otliar (enar t V I ) . 
Italw » a r t i t • © • ( • • ) | t O t d a ) ! « t 3 ( 3 » ) | 3«o(4) | 1 W ( 1 1 ) | 
S f t ( t l ) t 91«C«)| 43l(T)t 33T(33)| 313(33)| 
3 t t (3a ) i so«(a)t a»T(a»)t im{n)% 38i(23)i 
1 9 l ( l l ) t l t<K9)| 13S(l9)|aild 133(181. 
- T8 -
fh« b««« p««it m th is oa«« Appears «t • / • 3t3 lAd tlMi 
•otifOitlar lott ( « / • SOS) wnMnts to 3d^ of t m » p«aK. f l i is ocnaU 
i»» «ttrli»tttfl><! t© t»i« fact tH^t the blj>lienyl ether brl<!s» suf fe r * 
9ti0y ruotur«{ hydrogmn trafi«f«r tli«n l««da to Jt3 frogaoat, ttut 
flRston of tl)» othor bridge I n ( W i l l i ) oan take itlaoe l a t«o «ay«»> 
( O by rout* ( t ) i l v t r i f th« lans at a/o 2iT (as») aadl ii^« 311(22/ 
aitft ( I t ) by route ( 2 ) givitt^ ions at «/o 3i i l (22) and «/o 32T(23) . 
f^tnmwt»r, tti# obnonrntioa that th« 313 ton i s moat Intanae au^^gaata 
that rout* ( t ) l<i favmirad I . e . tha bond bataaan tha ojiyg«ii briaga 
an'! tha highly ontyganatad phenyl rlit« braalca prafarably * , l'a« 
Ion at m/e 10^ 4 l « obvlo?i««ly vi , «inca th« aoleoalar Ion i n this 
oaaa annnot «(f)ll t I n to two aqunl fragsmnts having thisi m/m va lua . 
i^irth^r airl«f»»ne# for tha doubly ohargad natura of t i l ls Ion l a 
nrovldad by tha apfiearanoe of the Isotopa paafc at ha l f a SMaias un i t 
h l fhar ( 3 0 4 . 5 ) . 
lana whioh ar lsa by th«» loss of aathyl groups (393 , 37dj|, 
by loaa of CO (590) and ( l^u (3T9) and by In ta ran l eondeaaatloa 
(STA) mrw also found to tba spaotrusi of ( x y i l l l ) . fha looa 
oorraapondtng to thoaa foraad by ttta losa of CO aad CHO ara not 
found t a tha opaotra of ( l i b ) aad ( I p ) . rba apaotrua of (JCVtl l i ) 
also eoatalaa fragaaats 43 l (T ) aad 2»}(75) vblob ar lsa by varloua 
aoda of ntik n s s t o a of ( W i l l i ) . 
- f» -
OCK 
+ 2H' 
m/e 313(100) 
H3CO 0 
m/e 297(29) m/e 311(22) 
/ 
<v 
o 
Q: 
| V ^ H3CO 5 
CH 0 -
m/e 296(75) 
f 
OCH-
H3CO 0 
A 31(7) 
OCHol' 
7 
0; 
o 
a: 
H3CO 0 
^3^^ 0 M^„,/e 608(39) (XVllli) 
t OCH3 
"3^0 ° m/e 576(6) 
m/e 281(22) 
(eiMT - n ) 
m/e 327(23) 
- so -
rh« •0«otni« of pMita<-')-««tiijrloeiiiiafl«v<»Q« ! • Also wmry 
•iMllar to hlnoklflfl(ron« poQtwtotdrl «tb«r. Tiio ««lii poiUca appaar 
mf 808 ( l l*) | Wi , 580, 327, 311| 304 (ll**)| 3»T, aSt ate . 
laelr!»on at a l . ' tiava wuoe^i'safutly applied laaas 
atj^ctrowwtiT to elaoidnte tJia atrtictur© of biflavanaids of 
Qft-aarl^'a (V^lltaMl) oontatalrii two rtii<raaoaa units linked tUrougU 
HO 0 
( y i i i ) 
<a) aa>it K|«0H, R^^a 
(a) oa-a t Hj.Rjj-on 
(«) Go-aat n^aii, it2**^ 
All tHa fa«tttra« olisarrad in Maaa spaotra of blflaivaaoida 
of *m* aartaa ami tlialr «atli]rl atiiara liava aoaiogltt wltli 
aial larl jr aa^t l t t t ta^ iionoflaraaoaaa* 
• ii 
OCH^^ 
M"^  656 
OCH3 
m/e 164 
RDA 
HfO-'^r^r^OHl OCH: 
irO^^H^T 
H3C6 
m/e 15A 
+ CH2 
m|e12i 
OCH: 
H3CO 0 
m/e 476 
i ^ OCH-
^ 3 ^ ^ 0 m/e 312 
- «a -
Tli» • » • • •p*etn«» of GB-I ti»pta»ettiyl «tlior ( V l t l * ) 
•hov«4 til* nr«»*ntt» of lonti nt • / • 131* 154, ttt i , 313 antf 4Td. 
rii« 9r«««aee of toim «t • / « t t4 and 181 eaa«l«t«at wltli t&« 
r««»«otlT«»l3r, stt][>port<id the ^rosenc* of ptilorogluoinol r ing 
myntem dtrlv^d froit a *l,7-><ltH3r*lroxyfl«¥aaoiie «3rsl««. In addi t laa , 
th« pro4i«>aee of anotliar ring was auij^gestad by an ion at « /« i J l 
eanaiatant wt th a 2f"ilai»jCgH^CH-7 frafawnt. Ji4a»« «^uotru«a ftluo 
•upportad ttio imtara of ttta lintca§« tsinoa the fra<i,«(»niatioa of 
fiiolaeular i<m at «(/• <I5Q oan hm rat ional ixad by HD/% raaoiion of 
flnv«non<>, f i r s t at rln« l-C to g ive a tragm**ai l<in «t «/« 47a, 
followa'l by a «iifflllar fra^»«ntfttlo« at rlug ll~C to glv«* an ion 
wt • / « 313. Thl» two »t«R» br0ntc<1owti frnx!fl»mtatioa patterti i» 
fut ly atttminntiatad by th<» presenoa of «»taatabl«! p0»\s.n, t'tiesa 
raaulta oan only b« aoaoimodatad by a linltaga tram the oxygan 
hat«ro«»yoUo rinf I-C to tlia phlorogliioinol rln^, l i - ^ (UHart-VII|, 
rtia prodUQtion of phtorogltiolnol diitotiiyl athar at a/a 134, a 
nrmtmmm vhleb l a not otoaanrad in s i a p l a aaalOKOos ftavanona*, 
l « |>rol»iri>ly Of tft*r«al o r i g i n , in fact pholoroglaoinol iti oo 
raii6i ly toat fro« 09 flavanonas tnat iff tba tanparatura of ttia 
Ion ohatfbor In ttia «««« «paotro««t«r oneli aseaoda tHa oiniMin 
('^aOO^) for avaporation of tlia aaapla, tbara i a d i f f i o u l t y in 
' lotaotinf the nol^oular i o n . Tba tiiarnal i n s t a b i l i t y of OB-l 
waa antabllnliad by baatinc i t i n a tuba at 390** and fron tba 
pyrolyaia produot, phloroglaoinol mtm iao la tad and otiarao tori sad. 
« 99 • 
Am mttfcsttttf toy F « I t « r ' ^ , tUm loa at V « 313 ««wi«t to« 
<fa« to tli« roraation of opigooia t r laot t iy t otlior boemtoo f rog -
•ontot loa pottorn toolov 312 boors oo roooablonoo to Uiot of 
tmitonla t r t a o t h r l otbor. fhm lono, a/o tSO aad a/o iaa« ablob 
omilA art«« by ftOA roootlon of apigonln t r i a o t b y l olbor , ar« 
na t l r^ ty obtoat f roa tbe opootra of Gn blflfty«aoao aottiyl ottiora. 
F^rthor, th« at toraot ivo loofl«Taaon«-flavaaoao «traotoro(X&iLVll) 
9ro{)Oa«<! for *0II* blf laraaonoo was rolod out on tbo basis of tbo 
annenrnaoo of tho ion at a/o l a i l a tho spootroa of aB-3 ootoaotityl 
• tbor , wtil<*h ooal^ oaly arlso froa C<->2 of a f laraaoao. 
H3CO 
Q 
0 . 
0 
<»«*t (aotbyl « 
Qii«>lo t f 
eii^a „ 
Qt-ao f t 
[ D C H 3 
il 
-^OC H3 
ixxwu) 
i tbor) 
f t 
• » 
t * 
-!i. 
fMStj 
« 
0083 
il 
R 
a 
a 
oca^ 
»q«3 
. 84 • 
Tti« proalsMit ! « • • at « / • ISO md 132 aotvd l a tb * • • • • 
«9««tr»a of Anigvnla trlawtteyt •tlMir a r * •»f t l r« ly alitaat f roa ttM 
« • • • nfivetrua of OB-I lMi|»twa«tiiyl • t i i « r , f h l t oUar l j r l a d i o a U s 
th« «iQ«oo«{itat)llltjr of {*«lt«r*s l a p l l o a t i o n s , mrthmr, ttie aasa 
oipftotm of th# pAr«nt eoafimindt aB»3 and 0H*3a (Utiart -> V l l l ) 
AhfHrotf elcmrly the r>r9fieno« of ions at V « i^f Mid 133 oonstatoot 
«1 th t)i» frAgn»nts ol>tiiin»d tnm aroaatlo ri»§» t^U aad II«»a 
r«sfiftotlV9ly, 6ft*3 i n l t l A l l f tonos ttio el««wits of pblorogluoinot 
(M-iaNS), mnA thon, t>y a ^D4 proooan, ring t l - C fragaoats to glvo 
nn ton with a/« 39A (aad not a /a 313) . Addi t ional ly , two 
4uco«a«itv« Hti)k fra^aoatstions around rings I-C and I t - C of GD-Sa 
ffiva an Ion at m/m 379 (aad not at a/a 3 i d ) . This atrldaaoe o laar iy 
a«tiih1i8li«d that th« 3,4-dihydroxypliaayl syataa oonotilutao r ing 
Tl - ! l aad not r iag I«il l a Ga-a ( V I I I o ) aad Gll-aa ( V l l l d ) ^ . 
P laraatw-Plaroao tyoa m f l a r a a o l d t 
43 47 
VaatiataraaM at a l . laokaon at a l . aad Vls^waaathaa 
a t at* tiara ranortad tlu» aaaa apaotral studlaa • / / * l " - 3 t l I - i J 7 
l lakad flaraaoaaoflavona typa bl f lavaaalda* fHaaa ooablaa tha 
o l iaraotar la t ie fracaaAtatlon pattaraa of a flavaaoaa «Md a 
f lavoaa* mm • • • • afMOtraa of t i i lbotaflavoaa ttaxaaatl^rl atbar 
(Y fh ) oliowa frag«oatat loaa as shown l a OUart IX* 
m a ansa aiNHitral fragviflatatioaa of wMralloflavoaa ( V i a ) 
lia!»t«Batltrt otliar ara a i a i l a r to tiioaa showa for ta lbotaf iavoaa 
HO o ; 
R=OH (GB-2)^ M 5^74 
R-H(GB-2a)X558 
TWO RDA 
(GB-2 only) 
OH 6H 
OH mie 126(100) 
M-'126 
HO 
HO 8 
R=H^ TT^ |e 270(observed) 
'R=OH^m/e286(not 
observed) • 
R=OH^m|e448 
R:=H^m|eA32 
i RDA 
HCO t) 
R=H^m/e29G(observed) 
RcOH,m|e 312(not observed; 
immf » n i i ) 
. as -
^ ^ O C H . T 
OCH-
•^  H3CO 0 
H C = + OEC 
^ 3 ^ ? 1 H,CO -It 
1-1 r ,- i H 3 C O . ^ O H I 
^Ac-CH2 
HCO " 
H3CO '(i 
K^CH3T 
OCH-
H3CO 0 
Cvik) M^ , VM|6 ^O-HO^) 
CHj^^vlj^ 3 i l (M^) 
>M|e l i 1 ( » i - ) 
-CO 
-CH3 
H3CO i 
H 3 C 0 > ^ 0 H 
H3CO 
T ii3C0 
\ 
HCO 
HXO III 
3 +0 
nmt • 1 1 } 
(A)^^|e |,$I(SH) H ^ 1*^ 0 (»5) 
• at * 
li«SMHitlirl • l i i « r (V I l i ) •so«pfc for tti« iQ«r«M« of 30 mm»m «ntC« 
in th« loan (Oli«rt - tX> C ( 3 t ) , 0 ( tOj ( ) , i i i (3 i ) , F(««1l) M d 0(33^) 
<ftt« to Ml • « t r a • • thosr group i a t iM I I - S r lMg, riM t a t « a s i U « « 
of ottMr Ions «r« kCilt), l l ( 3 3 i ) , f t (13^), md I (1(}0|( ) . 
Ttie ««•« tfKtetral stu41«s of tii« l»iriav«aoi<l« r«v««l i&at 
t h « i r fraga^ntatlnn pattarns depaad oot oaly oa tiim ooaaUtanata 
«f>noa«rtft flMVaaold aa l ta but also oa tH« aatara iind p o t l U o n of 
t n t a r f l w a n o l d l lnkaga. Wlilla tlia oraoicla« pattern of wlapler 
flinraaotd* ara t«aa eoaplaxt l a appl loat iun of thaaa eoaoapta to 
M flnvanolifa, oaa haw to taka t a t o aonstdoratloa ti»a iaflut^aoa of 
thci addi t loaa l utruetorat and a t a r i o faotors, 
synthaata 
Tha irrntkaala of tHa btf lavaaoida with raduoad hataro* 
o f e l i a r inga Introdaaaa prcHilaaa of ataraooi>aaiatry «bloi> oan Da 
axpaetad to of fa r a graat ohatlaaga to tlia olM>«lat of i lM futara« 
llovafvary raoaatly ayatliaaia of hapta'-O'-aMitfeyt fukt t iat la (Oluurt U ) 
Haa Waa r a p o r t a d ^ ^ , A p a r t i a l ayatliaaia of Qtt*ta iMa aiaa baaa 
af faetad • Tlia ayattiatla approaeHaa to aaidiara of tka M f lav oaa 
faMl l laa f a i t l a t a faar d i o t l a a t aatagorlaa. 
1 , eaujpliai of tafo ftavoaa ooalal by tiia Ullaiaaa raaa t loa . 
3« tri l«ami ayatkaala of aallately aakat l ta tad blpkamrla and 
btphaaiyt athara fa l laaad by tba l r bataroaattalatloa t a 
b l f layanaa* 
3. wiuis«ter-4ios«r r«arrattf«aMit of • s l « t i a f btriavoiitta 9»g, ia i«r< 
tt(mv«rst<m of ouprooaoflavon^ aAd otatbiof laToao. 
4 . niofoaotto tyiMi synthoslo, 
1 . !?Haiana oouoUng of flay«mg» 
A naabor of biriavftiiotcit with d i f fe roo t - l a to r f i ava i io id 
ltnlCAi|«9 hovd li««a (iytttli«iil««d by tbe appUoaCliHi of Uliaann 
r«{ietion t "^  ^ NTiltasawa aooottpllsli«d tiia «xatti«aia of aa«iito-
flavon^ ha3rM««ttiyl ethar by alxed lIltAwtn reaotttm t>«l«aea 3*-lodo« 
4%5,T-tr l - .o-f l iot l iylf lavon« ( < X \ V I I l ) and "i-todo-^* . S . T - t r i - o -
aAtfiylflavon^ ( X t X l X ) , Cu»rf.«auflavon0 hexa»atliyl 9th«r was 
OCH. KCO 
4-
H3CO 0 
(lanoriii) 
H3CO 0 
(xxtt %) 
HfO 0, 
H3CO 
7-OCH3 
OCH 
(t*) (llh) 
• 80 • 
olit«ta»<t Ml « lijr produat oatf «• • foaiiil itf«nUo«l wltb tiM on* 
<il>tftlii«4l froM natural •nuroos, Lnt»r on <s«tfeiiuiri • ! a l . lianr* 
at»o djrntliaat sa4 oupraaauf IAYOA* h^wammthyi atb^r froa S^iodo-^** 
fS,r*trl-0-M«ttiytftavoao (TXXIIC) un<i«r vMxIlfted oondltloa* of 
Ullnaan eond«in<iAtloa* 
Thft 9ynth»fit)i of /*I-4»-0-l l -eJ_7 and/"l - i ' -^- l l -aJTUntod 
hin(»kl flavin0 aotdyl ethnra has bO(»n r«portad t»y Jiakaaawa • Ilia 
f)«ra«tti!f1ated 3*-nttro-bl flavone nattiyl attiara, tb® kay intdr*-
««dtf)tes war* obtaiaod by oondaasatioa of J*<-<iitro«4*-lo4o«3,7-dl-
)^»th|r]f1i»von<i (tJ^) «ad *»- and O^hydroiry-^* •3,7*trl-0-ttetliyl 
flnvonaa ( Xt>f) «%nd (fUII) in lum in tti« prea^^neo of IC^ CU^ . j'ba 
nitro atfiara wrm r«duo«d by *la«*'i^ a^  io aquaouM IMF, diasotisad and 
daeotaooaad with %0% (I^ rO^ to giva p(»ntattathyl ethara of itiaokiflavoaa 
( t tWI) and (tVIIItK 
(XXXIX)4- ^ 
^ ^ HO-
H3CO 0 
(xx^ ix j 
H3CO 
OCK (Xvi\i^) 
(XLll) 
123 
^nthAl And oo-w«rli»r« f i r s t totro(lit«0ii t i i l t appro«0& to 
th«( •3rnth«Nitii of btfloiroaos in 1904• iio«ov«r» aoao of I I M 
124 btflffVone« pr«par«<t by th«!« ooeart naturally. Altaad and Hasaq 
Kpne'tr- to hnve c^lekly r«allx«4 ttia {toteotlal of the natbod and 
hnva ^ttooeaafalty tyntboalxad tb« baxa««tbyl (IIh) and totraawt£^l 
( I f f ) others of miproaanflavona aa abown in Cbart %, fba «ataod 
tnvolvad Ullaana eotipllai batwaan two Molaouloa of l-lodoo2»4f4» 
trtn«thoxy bfHtisana C t b l l t ) to forv a blpbaayl ayata« ( Ki4V ^ aa tba 
ftrat atan. s«i»s««moot Prl«d«l IrmtVn aoylatlon, paftiul deaiatbyla-
tlon <>tn<l oondnnaatton v l tb aaiaaldattyda gava a blobaloona {xUtl), 
Ovldatlva oycU»ation of tba blobaloona by ^9*^ ftava ou^roaatifiavoaa 
bavMtatbyl atb<ir (Tfh) vbiob on partial daiaatbylatloo aaa ocmverted 
I n to o«ipraa«iuflayotta ta t raaatby l atbar ( t t f ) * 
OCH' 
OllpuMi raaotloa 
0CH3 
H3C0 
(VUIII) 
OCH3 
(xuv> 
- »t -
H3CO 0 
H C O - ^ O C H a 
H3CO 0 
"'X? V. 
KCO-^V^OH 
CH-
2 H - C - / l \ 0 C H 3 
0 ^ ^ .KCO 
ALK^t 
OH / T ^ 
•OCH3 
H3CO (J 
Cxuv) (^yuvij 
SeOo, 
0^^3 H3CO 
HCO, 
OCH 3 
OCH-
(iLf) 
H3CO 0 
CTI^^) 
(ORililf - X) 
• 92 • 
littt«r on tawano • ! A I . **' fi«r« also u«o4 t t e • • • • MatHotf for 
th« •vimttMals of agathtsflavona haxAVatiiyl atN»r ( I l l f ) and 
minri»aauflav<riii« tiaxiuiathiyl ether ( I l t i ) . Fro« tiw r r i a d a l Craf t *a 
neylation of (TLIV) with aeotylehtar ida and atualal tm oblorlde 
in i i a t h v l athctr tha two eoanounda (<L.V) and (XLVt l ) oould be 
t«iotnt«d, -^ub^a^ent Aoytation of ttieae ooapounds tritti p-anisioyl 
oh I ar t da, Hakar-Vanicatarnniaa rearrang»«eot fuid r ing oloaura gafre 
mtnrasauflavofia hexaaathyl ether ( l l h ) and aj^Athlsflflvone hexaaiettiyl 
athar ( f T I f ) rasfieetfvaty. 
0 
HXO OCH-
OCH3 
H3CO>^OCH3 
( X L V I I ) 
HjCO (xLv; 
CXLIV) 
irC^^^a 
OCH-
W) 
(TTk) 
rtie atraotura of oatmaflavotta aa I - d ' ^ t H l t l l - S y l - T t l l o T -
nanta l iydrosy /" t -a ' -o - I I -A 'J^b i f l f fvoaa ( XXa) was ooafiraad by 
• 99 • 
tfi« t iratdols of i t s mttthyl •tli«r (tX«) asinc tflpli«flgrl mti^r 
d1«arbo«jrtio neltf etalorld« (XUflll) and! o*i«)rdro«y phlorao«tOiilma<Mi« 
<ll««tti)rl titliAr In tlie follo«lac wagr* 
C10CH^3-0CH3 H3CO 
ClOC-(^V-0 
( X f . V I f l ) 
>^COCH^ 
H3CO 
• 
0 
(XLIX) 
< S > - ^ O Y V O C H 3 
CH30C-k:^ 
OCH3 
OCH: 
0 OCH3 
H3CO 0 
(xu) 
Tli« «tlt*ra«tlirtt • tn iot t t rc ( U ) atttittatttd for o«iuiafl«r<Mi« 
13 
notliirl Atbcr wttm MIJIO ii3nitti«iil««4 I n tli« S M M ««y usla^ tlte 
0 *1^^ 
CI-^H:2>-O-C>-?-C 
(U 
OCH3 
H3CO 0 
H3C0 0 
(14) 
Koaoslitaa •% A I « ^ ^ 1>«V« reported tiM • j ra t l i * * ! * of I t - 3 * , 
r - 4 % I I * 4 S t - « , I t - J | , t - 7 9 l I - r ^ « p t a ' - ( > - « o t t i ] r I f l«r«a«ii« Z " l - 3 , i l - « J 7 
ftftrono (^•ptA«^><-««tli]irI f4traisotlii)(iJ[V) Mid i t s tfotirtiroftvaototf 
4«r lv«t l¥o ( U f ) (liopt««o-««tli)rl ooliaraiinanrosoXCborl U ) . 
- »» -
OCH3 CH2CI 
OCH3 H^ CO 
KCOv::rN^OH 
V^^S" 
H^ CO 0 
<2 ^^^^tehilficab'^ 
I. kCN/qj«<j 
3.3OU2. 
CH2COCI ^0CH3 
OCH-
H3CO 0 
CLii j ; 
OCH-
^^•^3 KCO "0 
OTL 
2 . 
OCH-
OCH; 
(Lii/; (eSART « I I ) 
<i^lilor<Mi«tli3rl l« t«ot l i i t«tr««»th]r l t t l icr < U t ) wtm 
0(Miv»rt«tf I n t o the aotd ohloridl* whas* • • t « r l f l e a i l o a with phloro* 
f l t te inol 4t««tii}rl athftr and subaaqattiit f r l « « raarritfi«««wit g«v« 
thii rmmlrm^ lc«tortAVoa« ( U r i ) , Thi* was aoadaaaed witit a a l a a i -
<i«(iy<l« "ind e re l txa t lon of the raaul i iaf t ohalooaa 40199 («;,)«>ti«pta«^-
«(»tHyl fu1rat«tttln ( U V ) , Cyollaiatloo of ( U I l ) with anlaio 
iwnhvdride nii<f sodlua ant^at* (Allan-Mobiason )iathod/ or clahydro*-
fonattm) of (l^IV) with io<tiii«r«{»otM9i*iu« aoetato gav« hapta-u-
t««ithyl aAhar«tnfl«v«>ai» ( L V ) , 
The <«ynthe9i8 of hftxa-^»-a«t!i]rltaiwaitiA flavorie ( a i d ) baa 
be^n raeentty r^portAd 1»y <aw«iita at a l . (Chart a i ) * -^J* tar t ing 
frflw 9-«o«tyl-.1,5-di««th«5orph®nol and 3<-oyaaoa«thjrl«p-aaia(»yi 
ahtoriff»» tri-s)-Ha0thylapigaain*3*-ac9tio acid {Ufli waa praparad 
by rtakar-Vankataraaan rearranfaaaat (iWu) follotwad by r i a ^ olasuro 
and Hydrotyala* f r i a a raarraaiiaAeBt of J,9-diaathoxyphaaol aatar 
of tha Moid (Wl) cMTo a katoflairoiia ( t ^ l i ) , a . p . 2a3*30S**C. ftia 
katoflavoaa (UTtT) «a« oonvartad i n t o an aatar ( u r i U ) wi th 
p imfaoy t otelortda and WTH of aatar ( U X ) foltovad \»y r i ng oloaura 
1^909 m M f l « r « a o Haxaaathrl athar ( H i d ) wtiioh waa i d a a t l o a l a i t o 
na tvra l ta t want a flavoaa* 
«. 9T «. 
H3CO b 
Q/^n3 
OCH: 
CH2CO2H 
CLVI) 
OCH3O 
CH2-CO i^  
ro 
X 
O O 
Ctm^o^i 
O 
OCH-
H-CO-{^^^ 
H3CO 
H ^ C O Y ^ ^ O H 
0CH3 
C/iJcO 
(CHiUIT « XII) 
. 99 . 
•ynthAwtt of htaoiciriavoii« f>9atiMMithyl atiiar ti«s to*ea put to 
bon#flolAt ami by Polt«r et a l , for tHe sjrntHaalt of agatiiiao 
ri{ivf)ni» hftvanetHyl nttier, P«ltnr at a l . treated ('«>)-ouprea8tt* 
fltviron* hoxaaAthyl at!t(»r uri th tijrdrolodio aoi<t l a aoatlo antiydrtda 
at 130-140^ for 9 tiours ( t y p i c a l ^eaaalay-^oaor ooodltloas) a f t« r 
whtoii t l aa tlia reaott on waa worked up and rawatitylated to giva a 
Mtirture of (•)'-a$;at}i|<«riavono iicixa««ttiyl attior aod {i^^i-Hstxpreumn-
fimonif havftnethyi etbar i n ttta r a t i o 3»3 ('^/^K fiia oonvaraiou 
eonati tutad the f i r a t prepnratioti of a oianbar of ttie ai^at>ii«ri<«vone 
fw^t ly . 'i^ nsB^ -iKP la<1tto«d M^Ji aolvaat s h i f t was iis«*d to ver i fy tiie 
1lni(ai;(» »>oflltton« I n agathiaflavone ( U f a ) aittt ouprasauflttvoae 
( fTa)» 
4* '^ tog^ aattc tyoa syothaata 
^iridation coupling offara ttsa noat a t l a u l a t i n g and aoatlta' 
t t o a l l y plaaalnx roata to th« bif lavoaaa aiaoa i t ooat oloaaiy 
followa tha proeaaa iriiloti l a fcnaHavad to ooour l a aatura* ftia 
apul laat ion of plianol oxidat iva ooupliag to ayatl iat ie eUaalatry 
hwif t l iarafora, baaa axtaaalvaljr atadlad • I t liaa baaa a«p«rl< 
a a a t a l t r aatali l lahad In tba piMraol oiddation saotiaaiaa, tlia 
pHaaolata ton ta ovtdlaad, by a» olaotroa oxidaat I l k a f a r r i o 
afilorlda or petaaaltta farrloarafilda, to a pbaaoxy r a d l o a l . 
Thft f r«« • U e t r o n ta tii« plN»oox]r radloal matt be «ki(»«ii at 
• artofis !»l«e«« by nesomirfe « r f«o t . fHtn rr«« r a a i o a i * AT* ttiaii 
emifilnd rapt<1ly and i r r a v a r » i b I f undar ktnot lo o«3akrol, \>f tteraa 
of tha many aailaa or dimarlxatlon lt i9or(»tloally possibla. 
( I ) 'TtMotvtla oauDllng 
2ArO > (*«''*> 2 
(11) !la(floal insar t lan 
%r«» • 4r<> - ^ » ( A r i ) 3 
C i l l ) f fAt»rolyt le ctMipllag 
ArO • Aro > (ATOJ 3 
I t l a raaaoaabla to aa«u»a taat ooapllag aooara faataa i at 
tHa f a o l t i M i a of ut t l iaat daaaity of tba f raa a laat raa axoapt alMira 
tHara ta a t a r i a biadaraaaa to approaab* 
TlM paraat b i f tavaaa tagatbar v l t b tba i r varlaua u-aatbyl 
atbara avb lb i t a l tba r C-C or C-^ l l a k a i a bataaatt tba f laTaaotd 
aa l t a ablab algbt ba •sp^mt^i to a r l t a tbroagb oxtdativa aoapl ia t 
of aa aalgaata darivad rad iea l ( U X or LX) by tbraa of tba aaay 
•adat of d laar iaa t loa t b a a r o t l e a t l r poaaibta* 
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^3[P«CC/j;^ 
HO 0 HO 0 
1 iXkt 
Holynmit ^ t a l . have lfiv««tlsat«(l thtt ox lda t l v * ooupl i i i^ 
of Aplg«filii ual i i i i a lka l ine potii)*«|ti« f«rrlo]raal«iii aad laol«t«<l two 
litfliMriMi»« (t*XI) Mi<l ( X f l a ) w i th tn ter f lavone lliili«c«« / " | > 3 , I I - « I ^ 
(I#YI) 
HO 0 
0 OH 
{Ulmi 
- ta i -
Tti« «y8tl i«Ue o<mfioitii<l« (UXI) aa<t ( I 3 I « ) mppemr to a r l s * 
f)r«t«Mirt>ly iqr mnnrQ^rimtm spin pairing of t ^ •••oiiM'io radlioal 
( U t ) , ftlttitwiili Hon* of tH« tt)r«««Crlo;it /~I -3» , I l - 3 » ^ l l i i ! i « d dltt«r« 
whloli mintiit a l so b« esrp«ot«<} to b<» forsed, oould |i« i so latod* ruas* 
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ot}ii#nrfttlo«« fire connlstont with thm riadliij|9 of tCuaalo «t «U 
who Ht«dii»<l the <»l«tQtron »pia reaoaniice spaotra of flavaaota 
union radioftt* (i^riv^i fr«»« polytiydroior-flnvon^a rtna iiavlni^ a 
7-^vdroxy funotl«Hi) m't oonelua^c! tiiat th«> d e l o o a U s a t i o n at an 
«np«ir«d <»Iiifttroo i o i t t a l l y f#'aerat*»d at tti« C-4* hydroxy ^roup 
In #iptfenln oeours only io ringa Q an<t C (Ltit) . riiuis, in or«S«r 
to iK)hl<»Vi» »n lnft«»rfl«von« linkage to rinst \, 4aiyattux at a l . 
h»1ioir© that « ratflonl I n i t i a l l y g©nisrat«*d at C-4* in aiiig*»<iia and 
>fiyloontlx«»d ( U t ) , attaolc^* «l«otrof»*il l i o u l l y tn# ol<?Qtrutt rioli C«d 
or C-*i o«*'tti<m« of th« phloroglaalnol r ln* of an ia tne t apigenin 
ttolAoala 1,<», radioal mibatitutlon oooura ia prnforenoe io ra4ioai 
natr ing , 
Saahwlrf at 4 i l . tiava raoantly oarriad out oxidativa 
aaufillai af af>iflaai«*4*,7-diMtliyl athar ( L U I ) with farrio 
ohlnrt^a In bat l i n t diosaaa and iao ia ted a divar in d& y i a l d tibosa 
nrofiartlaa untgaat tliat i t i a tba 0^-C^ ooapiad biflairoaa ( b X t t I ) . 
- toa -
OCH. 
( U!CI 11 ) 
On th« bsats of th«s« findings Stie«li«drl mt al, hmre 
sufg«9t«(l thnt wh»m hydrony groapt »r« prot«ot«tf by a«tUyl«tlon 
(UHVtng mlf th« S<-^ >ri fr««)» dlawritatlon t«k«« p&«e« through 
« • or 9* posttloas of ttio A ring** It i s r«A9«gk«bl« to expoot 
ttiftt la antviro atioqitat* aoebaalmit aro «ir«llalilo for protootiag 
tHo lqr«r««rl groapa iia<l bringing about tba ooapliag tkroaga tba 
paaltlana la A rlag« 
i . OISCPSSIONS 
- loa -
fh« f l r « t part of tli» thmmim <l«ata i i l tr i our «tt(»Hi|>l to 
<f«v«ilof) noiM iiov«il !i3fntli«tlo pr<»o«<Sure tn itim tlmHn9i4 cnmwA»%ry, 
dwrtmin rmmetion» of oxlaes ar# i r» l l trttova nws fimr^ t>»en t«xt 
lioolc inAt«rljiit f»r ^«ar0. iMOiif ttt«ft# nr« tiydrolyi«lti to ici»toa«>»t 
r«4luctl(Wi to mmittfta or hydroxylaainest oxl^atloi i t^ > a l t r o 
on«omin<}A, Mtiff th« il«oli«an luad Hober r««rriiii§*«<»nts. in addltioti 
f'lrfoximwa ttii'forfo so*® itp«»«i#l r««etloa8 saoii «» tl©^ij^4r«lioii t» 
i i t t r l l#«9. ni«r« ftr« also «omi l««s «wtl icaowti bat a^vtrtttittess 
1.32 
riit?»«»r f»n#r«l r®»otioii« of oifltt#» vttloh tiav© coiiiiiri«ral>l@ 
•imtliftt lo • I g a l fiowoee* ?li««e nr» a l t r o s a t l o n , a«4aatloei to 
f>roiMio« 4lft«o o»«)»ouod«, f islr iding foraiatioii, aail var ie ty of 
oid<t«ttv9 prooo«»«» vtileli l««d to ooitfiottiida otHor thtm a l t r o 
eoa^otiadi** Foraiitlon of ai i l r l i l lo« fro» ojtlae &aa Qrlgmmr^ 
138 
roAffoat ^oam oloao roaoabtaaeo to tN» M«b«r roarmagoacat, 
Mtf l t » f a t a r ^ r a t a t l o a I s rolatod to tkmt of ttio Mobor roaot laa • 
ftM aoahaaioa aad atoraooftoaliitry of I t * h«r« rooeatly booa 
#afla«<l • Am ma •irt«8«ioa wo ax^ataoil ttio 6ali«riottr of f l a v a * 
aotto •«§« • ( 1 ) aadiar aWBKilttoaii aaltirifrlo for as l r l i l i aa fa raa t iaa 
ra io t loa* tlio attoapt* vklob <il<i aot prov« attooaaaflil, ass al««4 
at t itt ayathaala of aa l r ld i laof l i^aa ( I I ) . A a lx taro of tfem 
a t a r t l a c ftavMioao O « | M I aaii aHalaoao oxiaa ( I I I ) aaa oft^taAao^ • • 
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firotfoot la t i t»« i of tli« 9ixp09t»a actr l f f l»or i« ir i» ( I I >• H U S 
f« l1or« Might !>• da* to ili« r««dy int(»reaaver*i<»ii off ttio flavoaoiio 
iMKf eb«leon» oxi«««« 
( f ) 
t PKMj 6v 
( I I I ) ( i t ) (not ototttiaod) 
ri«rMio«o« or* tttportant oyntlioa for tli« «yntli««ta of 
vorlooo fl«r«BOlil«. Goavorston of fflaTanoaoo l a t a ft«iroaol» fta 
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iiiii»r«ll)r • f fMtt td tojf tti« ••tbod «lv«o ky lCoat«i««i(l • tiila 
Involtr** atftiOQ »f «iqrl a l t r l t * on a fl«v«aafi« ( IV ) in pr«ft«ao« 
of A ainffriit «ol<i, lo «&v« ItiNiltrajiO oaii|»dua<l («) «r^«li ujiw«r* 
iO«« oliims* Into « fl«nr9iiot (Vt) bjr taydrolytis ^ t h aoid* fb* 
t«o fttAgftS In ttitii |>r«pArAtlon tiavo l«t«r b««a carried out in 
134 
one 9tmp in « nui^or of OMOO . For tMo roaotion to bo 
nttooowsfal, froa hydrojiyl group of tba flavaaono aUoutd bo 
protootad by natbylation. 
HdL 
(iir) (V) 
(Kotofoni) (W) 
- 106 • 
m««t^yl •ttlfoxida Itt rwdootd to dlsttttiyt stilfid* to tii« 
fir«««fio« of a oiitalrtio MKumt of broalno or lodtna •***, 
TlMi uroeoa* fora* « klad of oiUdotioaTodtietloo ojrdo iaduood 
by a oatalytto aMOunt of fii«tO||«a or tiatos«a tialido. If this 
rometlon sir«ta« vara to oontalii a tlilrd oo«(»on«at wbioit eould 
alao raaet Inttiftlty with haloi^aa or halogaa laaiida A naw 
tynttiatte a!;>;>tloatlaii of ttila reaetion oyola aii^^t ba axpaotad* 
139 (toeantly f^ iruicawA at a l . navt?) uaad tialogan-^llaatayl aulfoxida-
anlfurto mi<\ «y!ita«i an an ojrtdlatni| r«ag«at for aotlva atdauydoa 
fvni Icetoaaa. tiara bahavlour of few flavaaoaaa (aa tkiird 
<$«>«r>omAnt) on li#Atinj% wl tii oata lyt le amount af iodio« tm<i strong 
aold (Coao. •12^ *^ 4) ^" dtMatbyl sulfoxlda tiara toeaa axa«iaed by 
um in tb« hopa of getting an Altaraativa ayatdetio oiattiod far 
flaronol. 
nM«i • ttJ) mso 
m^ 
ima r " 1 
(ovldatloa * raduotloo oyola) 
Tba raaotlon dtd aot produea tha axpaotad ftavooolg but wa foaod 
• now aynthatlo ap^Hoatloo of tbta raagaat ayatoii Itt tba bigb 
ff<il4 oonvoralott of flay«ao«o to flavoaa. 
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lui « Moditt ttilittrattt, 5t^i^**t>'i**'^l>*3Er^^«v«'»Mk* (Vit>9 
«to«a li«At«<l to tm\ for aHoiit 30 «!»• «ltl i (li««tli]rl aulfoi i f l * 
ta praattoo* of entftlrtio aiMraat of todtn« ««it ooaooatratod 
•ntfurlo tmi^t i<^o S^Tyi'-trla^tiioxrflo'roas ( V I I I ) la ftlsost 
i|tiftiitltiitlv« y lo ld , f}i« |»ro<}aot ««» Isolated by poariag tHo 
r«i*Gtloa Mlirtur« Into ie«<»«at«r vl th mii>aa<|U«»at f i l t r a t i o n and 
«a» tdaatl f lad hf eottfi«rlQ$ I t a mp, TLC and HAn. spaotraM aitti 
tlmt of Ilia autbfratlo aa^aipla. 
HjCO OCHj HjCO 
T iQ I^-l>IXSo-H.5(^^ 1 
looc _5 3o -wim. 
OCK 
(VII) (VIII} 
fkara ara aavaral tMtHaito kaaaa for flavaaoaa to flavoao 
eoairaralaa»* ** liat aeaa of tftaaa la taat aigii yialdla^ «»i 
130 ooavaataal. f h * aalaalaa tftaal<la-*aarl aloaaal aatiied prooaada 
aat lafaetar i l r i f thara ara ao fraa tiytfraigrl groafia la ttia 
aMilaaMlat Irait I f Iqrdraxyl croaipa aHoalU tio {rraaaat* aaatle 
aal^drtda tiaa to ba aaqplarad aa aolvaat la ardar ta i^rataal 
Urdraxrl graaa* bf aaatytatia**^^. rita lCaataaaakl*a aatiiad 
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and I t s HttiflfloatlOtt* , wliloli tovoiv^ broiiii iatlofi I n tHa 
3o«o«ltion l^ y ahtaaa of t»ro«lii« or Ff-l»r<Nioauoolttlflild« follovati 
)»y ramcMTAl of hy4r9gm» hromidw « l t l i alooholio pataatt* aiao 
r«(|uire th« protaetad hydrocrl groups ol thar by a a a t / l a t i o a or by 
m^thflBtion* Thtta v l t t i the«@ s^thtoda pr^taaaoo of tiydroxyl group 
off(or« d i f f l m i l t y . f i t h tb« iodina-potasaiuta aeatata natliod , 
tho praaAiiOffl of frae ttrdroicyt groups i n tha flavaaona of fara ao 
( f I f f tcHi l ty , y»t tha y t a H a of tba flmrooe is ooaaideratiiy low. 
Tha I -mfso-fl so nattiod was «l»o found to worfc a f f a e t i v a l y 
I n tha e««a of fli«iranoti4»a » l t h fraa liydro»yla—/a aarloua a t ruo-
t i i rnl t lKi l tatton of 9«mm pravloua atothoda, rnua when .1,T,4»-
trlhylro^tyflHVaiioaa ( I K ) vaa aulijaotad to tha obova r«4iotian 
oondltion tha dahydroganation ooaiplatad In Naif on hour and tha 
product 9,7,4*«-trlhydro«yfliivoiia (X) aaa (M>t«liiad i a quant l ta t lva 
y l a i d . 
l^-^mo-HzSo^ HO ^ 
(oOC^SCOrviW. 
( I f ) (X) 
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Tiilt syiitlitttte u t i l i t y lias li««« furtb«r d«»«a«triit»4 vi t l i 
•n i n t r l o a t * {>robt«a of d«tiydroi«a«ttoa of MftinriuMni** to 
Mrl<«v<»ii««* it«o«iitly tli« I s o l a t i o n of ttttraiiydiro«Mrnt9flttvoii« 
(XT) Mid t«tr«}iyitr<iirobustaflavoae (XII) li«« b««a reportod ffro« oar 
luborAtory • tlio i t to lat ion In pars form and atruoturo d«tor -
mlntfiffn of thoaa tfttmhydrobl flovoQaa, In tttolr antural ly 
ooourring forns, was found to to« d i f f l o u l t . iianoa i t vaa 
noeooflinry to tran»for«i ttiam Into tiiair raapootiiro biflavonoti by 
ifAhydroiSonntlon, fltH the iodine-potaaalun noetato nathod p;>or 
144 ylol'ist of tti« dahydroc«nat«d produott aero obtained • ^hon 
a alvtura of totrahydroaaiantoflavoae {<li and t«traiiydrarabufita-> 
fiBvono (Xll)^^^ was heated with mao at tOO C^ in preaeaoo of 
o a t a l y t t o anonnt of Iodine ond H^ JO , the conversion to the 
oorresfionrling biflavcmas waa quant i tat ive end oonpleta In half 
an hoar. Th# omde s o l i d prodnot obtained af ter u.«ual workup^ 
was oonplete ly «etliyfated using potasslun oarbiMiata and dinathyl 
«alpHate« the raaetlon aiirture was resolved by preparative thin 
layor ohroaatofraphy on s i t i o a ge l l a BPP eolvent eratasi i n t o 
two homogonoons prodnots whieh were eharaoteria«4 aa iia«a-(>-
SMttliyl «Mntoflav«Mie (XIII) and haxax'-aethyl robuatafi«reaa 
<ttV) by • •p«t • • • • p . , H^ valttea, oharae ter i s t io floureaoeaaa 
l a or l i g h t and aaaparison of !fll« epeotra with thoaa of ttio 
144 Mitbaiitio a«apl«a* • 
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HO 0 
'hOH 
<xi) ( U l ) 
_>0CH,H3C0 
( f i l l ) (w\r) 
Th* l i iotat loi i of 6,7«<ll««tli«S]r.3*,4*-««tti}rl«M«diOx)rfl«VMiMI« 
diibgrAr4Mi«t«i«»ftttoa of t l i * fora»r into later tisinc Ij|<-il«OAa li«» 
r««»ntty IHI«« r«p«rt«<l » tout ikm ttrttotttr* of (xy i ) • « • b«ao« 
- I l l -
on •o«^«r«UT« rijG wttli thm tfohydrolialotMitttioa proituei vf ( iy)< 
w* iixtead^d tb« t^'-4»iS0^^90^ d«hrilroc»a«iloii mittto4 to 9 , T -
atmmthoigy'-'3\V-m9thyl0amM&xytlttwmaon0 iXf)» rn * rvaotioa was 
f^ CO 
HfO 
<w) ( K V I ) 
eiirrlfld iind vorkwd up to tti» prwiounly d«sorib«d aiauiier to afford 
i)»T«dliiiitlioxr-3%i*-«otb3rUii«diox3rflavon« ( W 1 ) , M.p. 2dT*ii^, i a 
ataoat qaaat l ta t lva j r io lda, Botb, tti« !«Aii; aad «aaa «p«oira ara 
oonpatllkia v i l l i tb« a t raotnra ( W I ) . Hia mu apaotnia a&oaa 
o lnar ly ttia praaanoa of two aattiovyla and ona natltjfiaaadioxy 
sraup hy a lag la t * at 6.16 ( 9 l i ) , 0 .08 ( a i ) and i.B^yim)^ 
raapaett 'ralr M d tba et iaraotar lat io 0*3 proton of ttoa flavona 
onotana hf a otnftlat at 3.08 T d U ) * rha aroaatlo roftion l a 
doflnad lijr tba a ln f to ta of tHa too lao la tad protona at 8 . 3 i M d 
9 . IS • r l a i n g f r o * prottMio at C-9 and c-d and two bread ono and 
two protoM M l t l p l o t o eoatrod at 3.33 and 3.60 J- for a » 3 * , 
Tl«-S* and • « « • • Tlio Miao i^ootrns abowa tlia nolaonlar ton poaii * t 
V « S9I (tOO«) Mid t»A f rnvMSto at q/a t»0 (3816) and tdd ilfSft) 
M r o ^ t r o d %jr t M otrootnro CWI)« 
Ni^ 
t»»Mv%*Wii<l>'»>'''f»t>)iW|iW|>i mtiillMdI'XiWW 
PPm(6) 
lOOn 
u 
c !• 
TJ 
C 
I 5<H 
0> 
Q: 
326(M*) 
149 
146 
524 
Ml 
100 150 200 
•I . , • J . I . 1 , ) 
250 300 350 
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rtiir«iiOtt« gtreo«td«» ar« d«lirir4i§«i«t«d to tli« v tmotara t l j r 
iHittlofWA n«voB« cl]ro<»«l««» •««y«*tttt«tt |r I n ft«i it«y I K I I tin* • « « • 
r#»nttfli mmr !»• m%%§f9«4 tijr tstft sgratnttie diieaitat. Acitli, IH * 
tir<wta«tioii «B<f inali««i|tt«ttt d«tty4trcibroaia«tiott » tmd tti« iiwittttt-
potAtifflun iio«tal« * , 4ttlh]r4r<ii«««ti«ia ««lisodii hmm li««a uso^ 
10 90tiv«rt flffir«Ei<m« clyo9«l4l«« i a t o ri«voa« i;lye»aida«. « • ii«r« 
«l«(i a*««Kniitratitd tli« applloaUt U ly of tbe Ig-^M^iu^il jo^ ««tftod 
to ft«viuioa<i gly«(»«lilo«» fHo r«eoat l r roporto^l a<Qrlat«(I 
gltio09t<)o ( tV IX)« «•» attoaixto^ for dohydri^oaatloa f i r s t by 
fol lon^nf llio f«a«r« l raaotl im proo«dar« for ttio I^-BuijaHNl^aii*^ 
r«atoat <^«t»«y <i9«ortl»«d f^rt^toasly. A TLC «x3^a«t ia t t of 
tlio er«i4fo roMOtloa a lytoro ia<it««t«<l t o t a l hy^troiysit of tUm 
l|tyoo«l#» and t%9i proaoiiBo of nglyooaost aarlngonia (1X^1 imct 
ftOtfoala it)* 
80^/ \y^i 
(Will) 
- 113 -
fh0 ••«<Hi<f att^i ipt to <l«liir«rog«tiat« i i«riai«i i la-f«>0-
^••M}-9«o«tt«arort^*B--CHtltt«««^<>« ( W H ) • • • • • « • wltb m I t t t U 
•<x9iri0«tl<m i n tiki orftt iaAl r^aetftoa proee^tere* ftui aojrlatMl 
ri«¥fffion« fljreost<t« (Vftl) « m it««t«<l wlt l i <Ua«llajrl mifAi^ l a 
lir4i»ftnfiro of oot t t t r t le awoant of Iod ine . Vlvsa tho taaparataro 
r«Aofi<»d to 100 C, tistt r«f}ulr04l OAtaljrtlo aaouat of su l fa r l a aold 
mnm addod luid tlt« roaotloa a lx ta ra waa IwiadlAtety poarad o« 
eruwftffd lo«« Ttia erada ao l ld i^lAload waa otiroaatofrapliad on 
wlt loa g(»l to af ford aoylflavone ulyeoalda (JCVl i i ) , a . p . 31S^, 
in 4^Wt#1(1s. Ttila aer l f i«voa9 glyooaldo ( K V l i l ) vaa t i l t l iarto 
untnown. I t a tijrdrolyala with 3 i atHanotlo UCl ylaidad a{»lgeaia, 
Kitiooa* and p««ou«arlo aold* ttm aplganlrt-T-0«2f"6««0«|»-eottaiaroyl^-
yB«>D-«laooalda atruottira ( W i l l ) follows froa t»il8 oaaarvatlon and 
ttia waaa apaotrtta, Ttia anpftOtad H paaic at «/a 5Td waa absant 
Iwit tHa otiiar fragaants l a tti« aaaa a!>aotraa ware In agraaaant 
wi th tha a9liaala«T<-0<-^t*«(Hl»«H8oaaaroylJ7'-A'*'^*"«'^"*'*^*^^<* a t ructura . 
fHa apaatrtia oiHitalaad tlHi Uli l iaat aaia paaic at m/o 41d, wHlol^ haa 
a f ia ra t la l IMHIII at a /a 419 l a tHa Aaaa apaatraa of nartagattla*T«0-
/ " • • -^ -1^-aaa«ara5f lJ^»^-0- i l«a»at«• * * * * * , aad oaald ba aaalgaad to 
tlia / " a p t f a a t a a aoaaaragrtj^ ^"^ j^aptgatt la * gluoaaa (•<tti)J^ u a l t a , 
taaftanraaaaaa hmm h—m aaavartad to (lia oarraaposdlag 
laoftaraaaa hr b a a t i a g ^ ^ v i t k | ia l ta«laa4 obarooal at asa^C* 
Alao Hia aatnada for tHa aawraraloa of f lataaoaaa l a t a ftavoaaa 
liara kaaa apfillad to tlia ooavaralon of laaflavaaoaaa l a t a 
- 114 -
t«of1iiroii«s^^^. W •«%«ii««4l tb« t^'43mi»^^m^ mUk94 lo tli« 
oattv«r«t(m ttf l«9fl«r«iMMi« Into i«ofl«rott«, ItoflttVMioii* (XIX) 
wM h4Hit«4 «tti i (lla«tinrl •iiifoxido at 100^0 l a pr4it«iiM of 
e«t«l)rtlo avoiiat of iodio* mid •u l fur lo aoid for about lialf aa 
hoar m^ thm pre<tttet olitalaod ta alaoat <]amitltatlva )rtol<l8, 
«.|i» tSf>^, wA* oharaotarlsatf toy I t a mtm* aad MH apeetra aa 
t«ofl«iron« ixx)m 
.iff , 1.1 f •* !y 
tOO '^c, 30 «la 
(WX) (XX) 
All tiioaa dolirdrocaaatloa roaotloan took ptaoa oaljr lo 
t ^ uroaaaoo of a oatalr t lo anooat of lodlaot aalfario aaiil aad 
dliMtlirl oalfoatdot ta tlio abaoaoo of oar oao of tiMoo ooepoaoata 
ao roaotioa mm oliaorrod* Tlma ahaa 90fy4*-trlaotlMarfl«vaaoKo 
(tit) «aa boatodt at rof lav, witli koaaoao i a proaoaoo of aa ta l rUa 
aaoaat of iodlao aad aotfurio aoid for 3 iira«« tho otartiag 
f t araaoMo «aa rooovorod aaohaagad. 
A roaaoaaUlo aaoliaatatio ooaroat aador tiMoo ooadttloaa, 
t3t 
mw lavolvo lodtaatloa of flaraaoao at O-^ ta tiMi t a t t t a l atop 
flio t«4odoftavaaono ( I I I ) oo foraad aaoald aador tfeoao ooadttloaa 
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%• Mt iMpt tb l * to feotHy tli« • s t d A t l M ^ ^ * ^ * ' to pwmnm tk» 
99rrmwp9miiing flwrwaol ( IXEI ) «ii4 tiM ««iiy4roli«l9gtt»«ticNi*^ 
ffirliig ftaroa* ( r t l l ) . TiM K«nitolii« ojddattoa^*^ «f tti« o<* 
broaoo M 4 o^-lodoeartooiijrt OO«9<M>»<1« to tli« e«rrtttpCNi(tlat £?('• 
<lloar1ioii]rl ooo^ound* «l t l i disfttliyl oalfoxldt i s M i l l ikaoMi. Al»o 
th« liwi« Indtideet a*^iirolialOfftaatlott witli tfiMitliirl oolfoxtda tiav« 
li««n r»iiort«4* . Heme at al« haira faaad tliat with €>(.•» 
torcMiOicatoatarolda tmdlar ttM tMskit • MallOOj raaotioa aoadlttea 
H3CO 9 Hex 
H3CO 0 li^Hr 
HjCO 0 
OCH3 
H + 
°€)1>1$0 
OCH' 
-Q^ 
' ^ 
QMS • Hyi 
i 
OCH: 
(XHI) 
- 116 -
««li)r«roli«1<»gMi«ttOB ! • «M«ll]r prmAwmkmmt nA^m lirMit«« • ! • « 
Mad •tfjMwat tkf0rmgmn utfm Iiinr« t r«M-d i airt «1 r«latt«i«hlp 
(fttTT)« wiiaraa* l irdrolrUa asitetioa oMip«f«s irltli ««li|Pdr»-
lialog«aattoa vliaa tlia broalaa atoa aad atfjaoaat Iqrtfrofaa atoa 
h«r« ola ' -a^ator la l -aala l ralaUoaaiilp (XXHf). Tlia foraatioa of 
AcO 
^Br 
H3C C8Hi7 
NQ.HCO; 
H,C 98^7 
(ttiii) 
aCH 
^hSU 
.Br 
DM 
(mv) 
a^r fl«p<Mi«t waa • • ! « kWMVart alMiaiTatf l a Mir pravtaaaljr 
«aa«rt%a4 aaparlaaata. fiw pradontaaat tfafer^ralMilasaaaUaa la 
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. I M 
9i>|tM*fl«v«i«Mi ( v n ) In vUloli tiM iodia* atoa MI<1 tk« oaty 
•<IJii««it lqr4r<>g«n atos |^r«t«iit aar IM troasHllAxlalty •rtoataH td i 
fa mrthor axtaatloa »• reaots^ 3*-tiy^lraxjflakalooaas vit i i 
12«>llisn«ll^S0^ r*fi««at «r«t«a, Slaoa 3*«liy4roxrelialooa«» are 
•oairartatf ta tiiatr ttiaatrla flaraamiat i a aoidia a«dlaa» w 
tafaadwi at ayatHaal* af ftairaaa la CNsa atafi fraa aiialaoaa. 
S*<-R)r<ira«r<-4,4*,6*-trla«thoasrateala<Mia (XW) was at f i r a t Haatadi 
at lOO^C far 19 a la . wltli IM$o Mid ««all aaoaat of tt^SO^, taaa 
aa ta l r t la aaaunt af lodla* «aa addad m& tha alxtur« was fiirtliar 
Haatad far 40 a ln . at lao'c. YUa faraatlan af 3,T,4*-trl««tto]ar« 
ftav«ia ( V t i t ) was aot aliaarrad aad tlia aalor i^radaat al>tala«<l 
la 9f# rlalds» aft«r amal aarimp aad aliroaatagn^tUla purlfloatloat 
wa» aharaatarlsad «• 3«iada«39t,4«-trl«atlioDPfl«voaa (JLiyi)» 
• • t * tAt^Of fra« I t a Mill a«d «aaa ap«atra« 
L^OCK H3CO 
.aMso- HiScij 
OCH 3 
(inr) <x«ri) 
- 118 -
I t * fllitt •i>««tm« 4l»pl«y«<l t«9 stMslftts, «»• i « l « c r « U a « 
for thro* proton* M M I IMI atlior for • ! » protoao, «t d*(NI (OCMa-i*) 
aad S.«S T ( O C a j - S , OCaj-T), mo two otHor o U t t A t o At 3.94 M I 4 
3*3t '1^ f ooeH Intffgratlng for ooo proton wore Mol fpod to n-6 
mnn 11*9 ro«po0tlirol)r. ftio tiro doutototo ot 3,1>3 ((I<a8«9 Hz -J mid 
1 * 9 3 T ( ' ' * 9 « 9 ^z h *<^ <}^  I n t o c r o t l i i f for two protooo, wort 
iMolgaod to ( f l - 3 * , H-S*) «nd ( a - a * , H*6* ) , rosiMiot lvol / . Ti»» 
iiDootruM lookod il*3 o l f i ia l «4itoii to 3|»Ty4**tri«fttboi3rfliiir«Hto 
( V i n ) uppooro at 3.43 ^ . Tbo two al toniot i tr« atrtaotaroot 
A-todo-5,7 ,4*- t r lMt l ioayr i4 ivei io (XXVI l ) and 9*io<}o*3t7,4*> 
trl«#thoiorflATOiio ( X W I I I ) , ^ i e t i eoal<f aluo f i t i n t o tii« ^<i 
fffiAOtntM, wore ol ls lnatod « l t H tho mioa sp«otru«. mo aao* 
•p#otru« (oao Cliart»l) ohowodl tlio aoiooular ion poak at m/9 4JS 
( t < ^ t ) and two poatcs at a/o 3 t t (49,1) aad 312 {1Q%if t l iat *o«« to 
OCH3 H3CO OCH. 
(irwii) (x»riii) 
oorroopMid to t lM tr iaotHoiorf lvroMi, o v l d o a t l j ar lao bjr tHo 
diaoootatlon of tho lodotr laot l ioi^f lavoao oitbor tboraaUy or 
• V S ^ o ^ z Vo<.„^  
"•fflTF""""''"'" fTip*"' *" iiiiwiii» iwiinJv^ '1 nxiiit *-" I I -\-\ rii . . irL_ 
PPm(6) r 
8-0 7-0 6 0 5.0 50 K) 
l»H>i<»m^^'«iiii»*HHH>tJiBWt jjy<()*mii|iW<>i»i*i»' ^NIl>||Wii»t»;>(yW» 
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OCH: 
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(CiyHnOsir 
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/"^ -n 
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S T H3C0 5 
(OHMf - I ) 
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• i M t r o n lapttot. f lM r « l « U v « p o a l U o M of ••tA«x)rl» M M ltt4o 
froiipt M tliowi l a 3-l4>4o«8,ty4*-trtMU«x3rft«v<Hi« (IJOri) « • • 
e9«flr«*<f f r o * tk« « » • • sp^Qtraa «ia«a tiiawad ttBA f]r«iVMaU at 
a /a 190 (ao^) aad 399 ( l t ! l ) as r •q^ l r •« by a t raa tara ( X » r i ) . 
Hift «paatraa also oaatalaa<l atliar t l g a l f l o a a t paaka a t a /a 494 
398 (39l l ) t C^^ftj^O,% 393 (a91(), C j ^ | j | 0 ^ | 399 ( 3 9 i ) « C^^^^O^i 
191 ( I9 l i ) , C^H^oJi 139 ( 3 4 * ) , O^SjOji 133 ( 3 0 * ) , C^H^O*! 137(34|fr) I* 
Tfi« faraat laa a f 3*la9on«vaBa froa tha raaat loa a f 
3*«tirdroY)rota«lo9aa a l t h I^- IMSO-a^^^ r^agaat ayataa a|^p«ars to 
l»« g»n9rit1. Whmn th» raaot laa va« svtaailaii ta 2*«-lii)rarax)r,4,4*-> 
(flanthoiiyelialeoa* ( t n x ) , I t aoi^latad l a SO a l a , at 100®C aad 
9<4o<ta«7,4*-0ia«tlioinrnaToaa (XXX) ««• oUtalaad l a 99$ y l a l d s , 
ma «traotar» of 3-la<ta»r,4*<Hlla«tliaj()rflavoaa (CXI)» a . p . 119*, 
«aa aatabllnliad f raa I t a Mil» aad aata apaatra* 
OCH3 3 
HXO 
H2SO4-DMSO 
I2 
OCH: 
(XXII) (XXX) 
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rii« • jmtlMvIs « f 9^^949tlttf9am l a l« t«r««t la f t b«tk f roa 
•yntkvt lo md «««tiaiil«tt« •oiiiild«ratlitai0. lodorittviNi** AT* 
l » l io r t« i t ln t« r««d l« t« ooafHMiads ta t n * •yiitlk««ls of blfl«r«Ni«s 
vl i i t l l l««na ooupllttc roMi t loa , wdloh baa provad to ba a aajor 
196 
roata to th« blf lovooa ayatliaala • Allhough 3-oi i loro- M d 
9<-t}roiii<iflAvoaaa and alao tha rlag«A Mid r lag-H iialogsaatad 
riavonoa, both paraat «id r lag aubat l ta tad, h«W9 baaa daaarlbad* 
tha 3«4odoflavoaaa ara aot kaova. I t aar alao ba aaatloaad tbat 
197 199 
3-«l i toro- and 3-broaH>riavoaaa « Icaowa l a tli« U t a r a t u r a t 
have baf»n ajrnthaalaed bjr d l f forant aatboda. 
Fr«viO!ifily l a tba oaaa of flavan<nia to fl^voae coavaraioa 
with I - m ^ i l ^ :it)^ raagaat ayataa aa hava ataggaatad tb« lod laat loa 
of f lamnoae at C-3 l a tha l a l t l H l a t a p * ^ * * ' * , to giv 3 - lodo-
flnvaaono (XXI) haviag lodlaa l a a« la l pos i t loa , aad auba«i|itoat 
traaa^dlavlal-dahifdrohalogaaatloa. Kaaplag th is l a t a aoaaldara-
t l o a , oaa aaa axpla la tba foraat loa of 3*lodof lavoaa by aaaualag 
a 3<-ledofl«vnaoaa ( « x a ) « havlag lodlna l a aquator la l poa l t loa , 
vblob attbaaqaaatif aadargoaa traaa»diaxl«l->dab]rdrogaaatloa« bat 
I t l a not rmry raaaoaabta, Wa aaa apaaalata two otbar raaaoaabla 
HXO Ti q ^<^y^ 
(ixn) 
- 122 -
_V-0CH3 
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(CHART - U ) 
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••eii«iit«ti« o«Rir»« iiad«r tli««« •oadl t loa* . Oa« possilitUtjr i s 
t«iftt tli« n«r«8««« ( x n i D t wbtoli la t9rum4 l a eltti rr«a 
9li«leMi«, tia4«rt««« ioditt«tioa «t C<«3 t« giv* 3,3«4ii*4oniiv«ami« 
( T t t T I I ) frON iili«r« tlHi trana-^laxtaloavliydrolialdi^ttAttoa r « » « i u 
ta tli« foraattoii of aMi(kl«riinr«wi«. AltemftUvvly in* tlmftmot^ 
r 
iXXXtt) itv«« «oiio«3-lo<iofliir«iiott« (XXI) vbiolt on t rms-d iax ta l -
4«tir<Aroti«t<if*nattoo glv«« flavcNt* (YXICIV)* Io<lln« furtliar m4d» 
to this fliirono (XipaV) to protineo a,3«<lilodofUvaitoa« (XXJiy), 
whtoli o« tr«a««dla«i«l«il«liyiiroli«loc«iatioit giiros 3-4odof invoiio. 
In thia o(mt««t tli««« mmy bo aontioaod tbat 2,3,3-trioUtoro«> 
ftttvonono (XXXVt) hrn* boon omtlioolsod by tho •otloo of obtorlttotlng 
1ST 
ofettt sulfiaryl ehlorldo tm flavcNio oad thai obatoono dltialidoa 
Ida ( iCfWn) aro kaooa to eyolisa to ftavoaoa aad aot to 3<»tiaiofi«vottaa, 
Tlio aultably aabatltatad 9«4o<io«, tt-lodio-, 3*<-iodo* aad 
4*<»l04loflAVoaaa bara baaa oaa4 ta tba ayatbaata of varloaa 
IM 
aataral ly aeearrlag biflavoaoo • BIflairaaoa iavalviag C^ -a 
tatorf laraaaldla tlakaga mmr bo ayatbaataad uaiag oorraapaadlag 
S-feraataflavaaoa l a tba Ollaaaa raaatloa* bat 3-ladoftavoaaa ara 
^rafarrad far battar yialtfa t M 
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i»lph«n!rl ottior typo oorioo of litriovwioldo (fotolo - I I I ) . 
riioro «n« a olanlot r«pr«S4:;atl ug two prototio arooaH T3«4« 
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for tti« fraotloa inntl may bo roproa«at«(l by (XJtUXa) or {30*11 h 
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"f t*44 «•« a at at lot at Ta««e aaitooto4 tkat tiM llakato l a oltaor 
ftMraafU 0-4 or 0«4 of A r l a t af oao of tao flaroao a a i t . Da tao 
• tJ9 •• 
T4itl<S • ?II 
C««alMit s t i l f t (If prtttow of . ir i lMIl , JFIIftA ( • • t U r l 9%h»r m4 
4««lf»i4mt Jnimi (iMtbrt •tiMr) i f l l ttA ( « » « t a U ) 
H-fl-S 
CIII«/OA««II«!l 
3.04 (3»,<i»l»S*3 «s) 
a, 14 (^i,a,i»s.s fis) 
3.44 ( l U , * ) 
9.48 (t l l ,4«l«3.9 fts) 
3.99 (tllttf»^«a.S As) 
3.43»(tH,«) 
3.40«<ta»il} 
\e.09, ftaa 
(18B,»« 8 Oli«> 
2.0 (3U,4ta«9.9 lis) 
a.04(3U,4,J«i>.9 Us) 
3.79(atl»<l«i«».9 Us) 
9.79(aa«9»i«9.9 Us) 
a.80(lM,s) 
a.49(i!i ,( i , j«a ^s) 
3.da(ifi«<i,j»a as) 
3.34«, 3.34* 
( l a sttoiit s) 
7 f . 9 f , T.99 
7.T9, 7.89» 7.99 
(3H sssli, s» 9 UAS) 
s « slat&ttf 9 • 9««l»lstt t • qpisrtst. 
9M«tr«« nis l a GOet, St too Mas «i9 l^ iS •« Istsrasl st«i9sr9«10*oT* 
• Altsr«sttv« sssltiMsat ts ^ M I M S . 
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bawl* of tH« ali«T» o»s«rvattoB«« iP I ld •igr to« r«pr«»««Ud ^ 
(t«*T«) or { t L I I I ) « 
HO 0 
( tU f t ) 
(ILIII) 
!%• r ia« l «««ttl«a liiit«««a I « 4 * - 0 . l i ^ (XUla) 4MI« I « 4 * « 0 « I I < - ( I 
( X U t I ) ttak«g« « M t«lK«n kr li«aM»« la<liie»« tolT«at sni f t stadia* 
af aatn^iaf rmmmmmmm mt ^ I I M I I , Oa aHaaga af tolvaat f r a * O&Gl^  
ta O^H^, J n i l l l l aM«a<l aatliavr aMfts m U Ha, 94 Ha* St aa« 
• t41 • 
•4 ffs «Ml t tfs« fkm» 9Mtt9 mf « • ! ! wltMft tiM raag* for f M r 
iittlilii<l«r«tf ••tl i««r grQ«p« antf ««• Utt««r«4 attiMicr crcNip* t t «w 
r«M<mi«ibt« t« ««f9tii»« that !iia4«r«<! aettiour gromp « • • thm »«• At 
1T-4 of •tr«i«titr« (Xlila) fl«^«<l hy otfei^ r llftii«g« on mam •14« MI4 
earl»«Mirt fruttfi <iii th« othtir* 
Tli« trMltinn t^lin vim, Ituif «««lgii9il tli« fitraotttr# II'>4*t 
l-1, t l- . t l , I«T,II»T-p»ii t i i l iydroiy/"l- i»-a-lI-^J^Ii i flavoa* ( <Um), 
fT-^*»l*s,It«a,l*T-Tatr«tiy4ranr*H*T^«—tiyl/"l''**-^^-ii«4j?^ 
fpiiiii (M«»tii)ri AtiMri tt.p. aao-ei** 
mil A (iM9»t«t») tt.p, a i i - 1 3 ^ 
m« fUS •JtfHitn«tioii wM SfiAR »ttt4lt«» itttfleiit«<l i l lo ^« a 
mmtit^'i'-mmthyl litaaklfliinroB«. tbo rast t l ta of ma stuiiloa off if»ItI4 
mid IPTtTA ar« oHoiia l a Talilo«VIIl« 
=J~^ HO 0 
(lUk) 
M*«ta««taMM«HM*<^«««'S*1MVlM 
J I I L. 
mt^t^^f^imm^fm^^ifk^ J^^^HH^k* 
J 1 - I L. 
PPM ( » t 
4 S 
OAc 
Mc 0 
V>S^»vV'''o<«* \4jY».y«f^^vsMN»»U/NV^^ ' ^ V ^ S V ^ ^ 
w t s 
MM (k) 
- 14S -
Choatonl • l i tn« of protttan of ipiim and li»lllA 
4ootfmioat JPUIA <li»lltil 
«-t-6 
3.03 ( I l l t» ) 
3«40*(ia,») 
3,44 •(tH,«) 
3.as(aii,<i»i*9 Hs) 
3.00(Xi,<l,ftiO 9 K ) 
a.T6(aa»d«j«« as) 
ft.t4(8»»«) 
3.44 (til,tf,J«2.5 Its) 
3.63 i i i l ,d,J«3.S Us) 
a.99 ( t i l ,s ) 
a ,3 i (tii»«) 
3.41 (tU.SJ 
a.t30i«<t, l«9 ilsi 
3.ao(»i,{i»i«i» ^s) 
a.98(aii,4»j«9 Us) 
3.0(i(au»ci,j«9 as) 
A«o/aiio*i-8,ii«a T,64,T«Ta(3a oft^fO) < tt*06-«,ta ( t» i«s) 
I-T.Il t«T4 (dOyS) 
« • s tat lot* 4 • <l«iilil«t« q m i|tt«rtot 
Sfo«tr«« ni« i » CDOlj St too MRs «Kt <m9 • • latorasl •t«»dlftr(S«ia*dT'« 
• Att^nistivs ssslgMmit ts pos«l%to. 
mn Md Msss spotttral stit4ios of <friIIA sboiwd I t to feo « 
«otto«otboiQr totrsaotiioiQr ktaokiflovoao* rno posslkt l t i r of aoiiioigr 
grmgp liotftf at l'^ t I I « i posttloa ««• ritl«4 out M i « Ibo psroat 
•oMiHMiad I t so l f tHoro wwm Um ligp^ rogoM Howlod Iqrdroir iroaps st 
• U3 • 
T3«t9 Mid T 3 « 9 , •x|»«<tt«4 for tn«<4« po«ittl(Mi«« At tl»ll«-!i «as 
found t n v A r l m t t n fi 'TIlA and JPItfM ( fatoU - V I I I ) ttta M t h o i y 
troap WAS uMiitfiiod to I I - T posltton* 
Tho tons At fli/o 33<J, « / • 2^3, m/« 399, • / • 4i>3 and V * ^^3 
In th« naii» npnotrum <»f fPf t I (<;iiart«>lll) furttier support ttio aOoro 
«»«i1 fnii<»at. 
t r n i , wiK thornforo, a«»lgn«>d the »trttc«ur« l i - 4 * , l - 3 , i l - 5 , 
l - T , t9 t rat iydro«y«l t -7^i<««t t iy l /~ I^* ->»I I -^J^i> i r i«voott ( K U O ) , 
3. »i fl«von««t trtm Juatuoraa nacropoda Boli|»» 
Tn* phonotio ««tr«ettv«9 of dr ied l««r«s of JunApantf 
waoroiiodn ttotsw (proeured froa i-'oroot Hevooroh l a n t i t u t o , 
nolirodaa) on s t « l l « r trootn^at « • tn J^, phooat ^^^ L. ylelttod tUr&o 
eoaiioiiMita, Aftor o«t«l i l |«i i |ag tHeir ^omoconeity itisO, mv • 
SSttlifl) tlioy mmf • •parntod by proparatlvo ohroiutograpl^ on 
• l l t o a got naiax ( 9 P f ) , labol lod «• JMI, <mil and i M I l t * H M 
umial ootour roaot toM Mid a? a^ootra ladtoatod t n * * to bo 
ftanranolda. 
fho f r a t t t o n i i l f» altboafl i toOMagaaooaa ta oturoaatOfrapHlo 
%Ali«vloar« oa oo«plota ao thr la t toa , vas faaad to M a atxtaro of 
two aot l i r l otkora* fht mtltyl otlior Mini aad i^ l t t l t «oro 
• M r t M t tHo tlioala « H t l a « a M t o »r ttjm ot al«^^* appoarod 
t a nqrt^oHaalotrr* 
• 144 • 
HO 0 *v>le 5 i o 
X HO b 
H.CO 
HO 0 
Mt 1S3 
HO 0 
•mje 651 (n-^) 
OH 0 
^ynje xqq 
CHANT • l i t 
- t4« • 
••tmriit*« HT iir«9«r«tlv« liflr«r •lir<Muitagr«|iiqr (iirf^ « 99t8i9> wi4 
mi»rm»mfltK99m9 hvvwMtitjrl •t i i«r (XK3ax«), r««f>««UT«ly« miMI 
fiiHl m m t t gmm %%• l^a valti«* 14«ntto«l t« tliM« of tli« «tlft««Uo 
•a«ipil«« of aimiito* «mA oit{ir«««ttft«flr<iB« tMsMMtbyl atlMra. rik« 
VV aAd • « • • tpffotm ««r« also Idaat leal* riia CC& se^aratloa af 
^41 Haifa twa oaapaaaata MIA and laiB, wblon vara idaattf iad aa 
aaantafldirana (iCKtyiiA aad oapraagaflaroaa ( X i a x ) ra«paativaly 
br VMrn atttdlaa af tli«ir aaatatat aad aatliyl «lli«r«. 
r-4 % 11 Hk \ I'S , 11-S , I • ? , 11 •T.ila xah/d r axr/**t-3* «11 • i j l i l 11 avoaa 
(MIA) 
nia TU: a«»idatttioa af 1^ 1 A aad i t s oaa^leta aatnyl atter 
( m i m ) , a*p. aaft«»% ladleatad I t to b» tlia aaaatariavaaa* Yiia 
MUR Mpnatra of t t a aathrl atiiar (Jitini) aad aaatata (JUtAA*) aara 
Idaat leal vlt l i tliat af tlm aatliaatla aaai^la. 
T«4%H^%l-g,I I«g»I^T,H.»T«.i la»aiiydragr/ ' i^^H«aJ^Mfiiraaa 
« Tlia TLO axafflaatlaa af JUta Md I t a aasplata aataarl at lur 
( n i l i l f l ) , • • | i ,s»9*, tadiaatad t t ta ka aapraataflavaaa. rua lUit 
apaatra af I t a aattirl athar (4 i l l l l l l ) m€ aaatata JiUflA* aara 
Idaattoat a i t l i tkat af tHa anthaatla aaapla. 
Tii» f rnet tmi l<>4il, altfiotigii ftottog^oooiiii I n ebroMitograpia* 
ti«lifivlcwir» OQ l icthylattoa wAtla dla^tfigrl «ulpli«t« aadi potiMslua 
AT 
o«r1io«iit» followed br fUC (»PF • 3d|9t9} sxiiAlfiatlatt ^f 41M 
oroifuet wnn foonA to ^ n a tx tur« of two iMtntyl othwro* ftio 
(•othirl ottwrs HltM nodi J«ttI4tf «or« OAfterotod by proparoUvo 
1«(r»r obro«iat<^rfti»lif and ottiirao tor t soil «ui a«ootoflavoao boxMMtiiyl 
«tH«»r (Kf ior i r fb) aii4 btnoHlf lwofio pontimotiirt otbor ( x a o ) « 
rosf»«ot|iretF« Mil was •abjaet«di to 000 aoparaUfMi botwooa otliyrl 
sietitrl kotoMe and borata buffor iill (y>.(^)» two ooaikanents ( M i l A ) 
and </^fT?)) v«r« aeparatad, and I d a n t l f t o d an podoearfHta flaroae-*A 
( t t K ^ t l l a ) and htnotctflavoaa r^mp^otHrelft by 1«iii ntudtea of timir 
aofttataa md mmthiyl a t t e r a . 
1-4%t-4l , l I^J.TytI -7<i^ental iy4roiy<4l<-4*<-i»««att iyl /* l«3%II«>d>^ 
III r [f II Ill I r -I '' • •••- [''rin -iirT i i ii - H I M iiii ii - i i ii iii. • 
hitlmtm^ intJA) 
{)artiratl«iiUoB of m i t A goiva an aoatato • • p . aS««4T^ mA m 
•on^lata nathr l •ttmr tt.p« a2T<*as^. ftia IMR apaotra of tlMi M o t a t o , 
r^ftAA*, and •At l i f t a tbar , JUI f i f t , abovod f i va aeotoarl mA a i v 
(MtlMniyl gronpa, raapoet lvatr tMi^ vx** tdant loa l wtti i tboaa of t lM 
antbimtto aaaptaa of Moao«0-«K»tli^l asoatoftairiMio* 
- t 4 f • 
TtiC oviUBtnatton of Ivi im Mi<t i t s eo«plet« a«tayt «t iwr 
I ' fTI ' l t l ff^owAd I t to t»« pealaWi-flitttitrt {||iialciriav<fti«« On 
nowtvtMtlnn witti aoetlo mitiydrlcto and prri<it i i«, f^ l l i l gaiW9 an 
(K}«tfit9, rmi<lA«« fti« M»4H sTj.itotrii of 1.411411 aad JtllUA* it«r« 
fto«nfiralil(» v l t l i tliOfi<» of t!i« atithttOtlo {»oatii-<i-«ettiyt Miioiclfl«iroii« 
(YMo) aafi pftntn-ao^toijr hlnokl ri«irofi«, reapootlvely* 
r i T f l 
I If f t gavi» a «9ti iyl «?ttMr, ci.p* ZH^ an l^ »n aQ3tat«« «»p« 
a i t - 1 3 ^ . tno ^fil stiidlftt Of I t s i M t t ^ l ottMir aoa no<itate Htnowed 
I t t?> bi» tfl9eryf}too#rla (Sf^bji . 
1 . Btftsffonos fro» ttio Issyss of ittolaoras tsalllcli iaoa 
tho lsflv«s ovtrset of im|||{tc<H fffflllftjifflf (p^^ooarsd f r o * 
Ptrsst iisssoroh l o s t l t o t o , Ooti^ radnn) a f t o r s i a l l i i r troataont as 
^^ 1* P»i»oalaaa U ylsldod tliros eoiapoasttts. Aftor ostaHl ismog 
tho i r l ioaofoaoltr ( rLC)t ttii^y ««ra labol led as i«ri, IWII and J » I I I , 
Tfio asaat oatoor roaotloas aa^ UV spootra lodloetod tUaa to Ho 
M f lav anal ds« 
Hf l on as t l i f lo l lon tt«ttqi potasslua oarooaato and Oiaottijrl 
« t49 -
•ntnliato I n Mi«t«iMi gars two «M^«MM«t mitt irt «tlMir9, l a l i i l and 
f t r t^ f t , • •parat«i l by l^US (BFP)« oliaraet«rt8«<l «• f - 4 % I I - 4 % I < - f t t 
f 1 • $ , I • T y f t -T-^iAirafli^ttifl/^I-3* ,11 -sjbi flovoiM ( MKiatonatroiitt 
fi0«<Hi«t}iri « t l i« r } {YKWI I I l i } Mid I - 4 * t l I - 4 * , I « 3 , I I « » 3 , I - 7 , I I * 7 « > 
ti«i>fiM«tfi3rl/"l«>§,II«Sjl^liirlavoii# {aaprm»mutlmwk» li«scM«tt^l • t h o r ) 
( t tXV t f t ) , r»in0O€lvnly, bjr eoitpartfiji thoir • • ! ) • • , ftuor«tsoooo« to 
*^V lt%ht and t!i« )fMVt npitetra v t t t i ttaXMie of tiie antHttatie mmi^lesm 
r f i t oa «<*th.irtiitlnn gave two ffr«cttloa», J?*ll^f und I .ai .^lt9 
h<»irfiamthir1 etfi«r ( Y K W t t l b ) anil ulaoktfl«nron«> pflQtMMin^yl etu«r 
(Thfc i br tiMilr ''N^ ntudles. 1'lie caf> •«pnratloii of f«itl botwoea 
• tbjr l WMtbrt kotoiio and borata buffer (pit J.«i) fofira two oompooaalai 
f f f f A Mid /w i i a vbteb war« ohamotar l «•<! as podoearfM* flcnrooo-A 
C t t W I t f a ) and btnokiriftvona ( x a a ) « ri»8p4iotlY«lyt by mA «tudlo» 
of t l io i r aootatoa and wetby-l «»tbor«« 
t . i4* , I«>8,H-a»t«T,H»T«P»atal iydroiy*H«»**»^>^i<wt^l^ ' ' t^* , I t»aJ^ 
TtLC ovniAaatloa of i a t l K and t t a eonplota aotibo^l • t l ior 
(JWIt«fI) nloQS ottH #«tA aftowod I t to ba •oao«a«cMtlvl a««nto* 
flmroiio ( X X W I f t o ) * SwtlX « • aoa t f l a t lon ualnc pjrriditto and 
aoot le ottlirtfrtdo gm* m aootato i w f l i u * fbe mft apootra of tbo 
•e« t i i t « , lY l t fA «n<l tf»m «« t l i r l • t i M r , i « I I « I I t ««r« l i l « a U o « l « | t l i 
ttiott* of tli« mitli«»tttlo p«iitfi«Otttoxf I I « 4 * « - « « t i i o j Q r / * t * 3 * t I I * i ^ 
litft«ivon« mstA tutsa-OHit^l^jrl WMiiloflavo«e r«itp<90tiv«ljr« 
t l«4* , I *1 ,n '^ , l»TyH>7^«nt i ihy<l rO30r / * I«4»-«>»l t -6^ l>t f tavoi i» 
}WI1Y j|«ir# ft iiffthyl ethar «ad an aotttattt, ««p« a3T««0^« 
Thft "UH sf>«otra of t6o t«o wtm tdtfi iUoAl wltn tlios* of tbo 
aiitfi«ntto fiii<8|»le« of pfiiita««>««M»tliyI tita0iciflftvone (JUJic^ and 
fi<<fitlnito«tOM3r fiiaolttflfivoii®, r#«p«otlv#ly« 
fWTTT 
Thi!* f ruot loa H f l l , li(}«»goii«<iu«t t a otircMiatofrftpUio 
ti<»h»iwlmir, on a^tHr lat ioa gm^ « ootfiyl «tii«r 1^111:4, riio oa*rL>C 
•«<iMln<%ttoa of rw^tri'l wlt l i an autiiootto SAISHIIO of |>oa t «"">•»> t by I 
Hlnnlrlfliivoao whamm^ tlio two to ^ l a e a l i o a l i a a l l r««|pi«et 
(n^ ralufia tmA etoaraetorlotle fluoroaoeaeo to UV tli^Mt)* IHo 
• t rnotaro wao eoaftraod tiy ^ f t utttdlos* 
A onaHor of aiiootoo of ttio g««io ouproaouo (oaproasaooao) 
tiavo 1M«« okoaioal ly osaatn^tl toy otis«r worHmrm i a tu ia f l o l d * • 
f A4a 
<iarti ot ftl*9 liairo roportod tuo ooourroaoo of aaoatoflairooo 
aa<l • a p r o M a f l a r o M l a tlio Uaroa oxtraot of O f y r f W t i l f f l f f f A i M i 
. 180 • 
Iits9klflirr9ii«c iMMMtoflffroa* «id witpr9mmtlaiwi>mm maimimmttvfl •tb«r 
t h * i r work on tli« l«inr(»« of Otipr#»<tii« «riai«Htla« hw r«port«4 
e«9r««mif t«TOii(e und fiiiaoirl rie(VOQ«, riM pr«sont dinousaiott 4««1^ 
with th« r«(fiv«»«ttgoti9o of oOMpl»x ttlxtura of btflaVAaoids i n tti« 
\mm99 mxtrmt of QunirgiWii ortg<Wiloa« l a oddiUoa to ttto 
ott|»r««0»jftAVone waid tilaoidlflMroiiey tHo aUjrtiire »ao found to ooataia 
• • •ator iavont i wa<i iaooryptooMirla, 
t1i« riiC <*xa«lnotlon ( S P F ) of Die pUnaolio evtraotlvtfs of 
<lrt«i«l nn^ »ow4«r«<} loaves r«v«iAl«<l ttm preswoc^ of tlirea l»aads« 
wHioD war* labal led aa CAIy C41I and CAI I I I t i ttio ordar of 
taaraa'ilni; H. vatuas. Vhm oaaal oolaiar raaollons and UV spectra 
I n ftttiAQol iadloatad tl»»a to IMI blflairaaotda* 
Tiia aoMt>o«aat Q^t* Hoatofonaotia on fl«C« 00 a«t l iy lat loa aad 
rue avairtnation wm found to INI a (rtxtura of two aattigrl a t M r a * 
wHloli wora aofiaratad aa la t praparat l ra l « ra r onronattHirapfe^' and 
liriiattad oa QMHt and C A I 4 I I . Tlia 3ld« apaatral attidiaa on CAI41 
and OATtITt afiowad tlMS to Im aaantaflawoaa haxanattiyl ati iar 
( I t W I t t l i ) and ottpraaaaflanrooa b«xa«atrirl athar ( J U U K a ) . 
- t»I ** 
Crynttt l l ls^d froia elilorof<ir««««t}i4iiiot, a*p, 329*30^. 
Cry«tAtlt«Ad from ebloroforn-ttetliaaaly m,p, 39tt • 
C^VTT 
'f<>)thytntion of Cifl i|«V9 only oa^ ) at^ttiyl Mtimr CA[t4, wUloii 
of I tn H- val1lf^, « ,p , and ia*a.p« (a^3-*H**) wi 
f(tti4) eHnriiet»rt«tte fluor«so«iw« l a U¥ I tg l t t . 
1 tn . val1lf^, m,p, and ia*a.p« (^93-( ^} witn «ja aatnoniio saiapt® 
CATTf oa »«tli3fliitloQ finr« a single iMt^irt etti«r 0AI I14 , 
7LQ •vi ial i iat lon Imtieated I t to !»• p«iit«NMith^t etti«r of titaolcl<> 
ftinr«t« (R^ viiltiffy otiMrMit«rtstlo fluor««oeiK»«i i n UV l l « u t > * 
C^Itf « « • «o«t]ftttte<l os lot pyr idine «ad ao<»tlo aniDrdrlcki to givo 
an M o t a t o OAIf I i« M.p. 296% ahtoii « • • ofMrootorlsod «• l * 7 , l « 9 , 
I I-4«It-4*»t»lrMMoto«r«II«T«i>«iMtlirlZ"t«4*-«:>-4I<-oJ^t»iniivoae ^ 
•OMpArtson of t t « Wft onootrtia ottH tliot of oo mtbea t lo oaai^to* 
GiM9»rtfott(MMiM fMi l t f htm I M M I foantf t9 •««%•&• milr 
«««tttf>flaroa«, n i * iAi9«a«* of a l l l « t tlMi ammt9ilmr^m9 group 
«iili«s this (m* of tUm a i i^lvat tolflavonjrl ii«tt«raa l a ttm 
AnglO)it>«r««, 
t««>«»«»fy^  f o t r n l f f , i^ottlfffft i S & M l «»l >*<Mtlftr» l i l i f l f f f 
169 lii«r<!> l>*«<>a r«i{>ort«4 to aMitala ra t ia and otHar MMiaflavaaalda* 
ni« pr99<mt tftaoaaatoa daalu att l i tua atttiljr of ttui ooaplos ndLxtttro 
of iilflavanoldo l a tHa loaroo ostraot of Loaloora atipalata* 
ftoftttotaftaroao lo lialag roportod for tlio f i r s t tlao la tlio faa l l r 
Caprifoilaeoao* 
Tha aontoao oxtraot of tbo 4rlod lo«roo (3 k«) of iioiiloifra 
Btlaolata i«ro tHroo iioaof«aooaa flmraaoltflo fraotloao, ysil 
(R^, 0*19), LSII (ft^« 0.33} aa« U»I I I (R^, 0.S3) lir tiM aaaal 
aatlioda of ovtraotloa m4 imrlf loatloa* flio aoaal ooloar roaotlOM 
aa4 a l t ra r lo to t tpoetra ladloato4 tiioa to IMI li lf laraaoldo. 
Mi 
UII oa MotlQrlatlflHB c«ro tiiroo ooapoaoat aotlir^ otlMira» 
USmi, U U m i m4 L B I H I I I * aliloli aoro aof^aratad lijr proparativo 
l4ror aUromtHraplir • • a lUaa gal {WW)* L tmi aa<t i«siMIl vara 
alMiraatartMg aa wMnitaftavaao i iasa«ai^l atiMr amA laimataflavaaa 
kasaaatlirl othar, raapoatlvalTt ^ »<» atadlaa* L t l i i l l l botat 
» tS3 • 
tti« slaor «oii«tlta«it wm mttk^uH^mttta §M 4ga«ro«Ua jiMitwMitiqrl 
•ti i«r hf •o-rue* 
IStlf oa ••thy 1 at I on, w«« foaad ta li« • «lxtar« of MMiit»<-
fl«iron« MxMMthyl •thmr AIUI ^ • roo t l i i p«ttt«Mittiyl 0«£i«r. tUtt 
eCT) ••paratlon of l^l l i«ro y i l lA fuul LSI I a, wteioii voro oiiorooiorlsod 
• • fioaoe»riraiofl«roii«*A oiitf ItoriOUKiotla, rospeotivoljr by mn oiudtM 
of ttioir aoototoo. 
Tiio Mttartfttlon iirodoott L i l l l M , of L i l l l o«i«ii^ *ro4 with an 
«ntli«atlo aaaplo of apigonla trlaotfiQrl otbor oa fW ( E . iraiao aait 
flnoroaeoBoo la Vif Ug l i t ) . t*SlII was oiMtraetorlaod aa i^»igoata 
by mn stttdiot oa I t s aotliyt otbor aad aootato* 
C. SXPfSRtllS}lfAy» 
-• 194 •» 
411 ««ltlag points w«r« r«eor<leii on « Koflor nloroooopioal 
hot««t«ge and «r« ttnoorr«ot94. Thin lioror and pr^parntlvo^li^wr 
c^rtmat^grmphy ««r« pArfornod on otlton gol a (miu) or • l U o « fol 
"•^ Cl* (t^otmii) a^tag boosono-pyrldino-toralo aeid (ttl»F, 3dt9t5) no 
n dovoYopor, Tho H-» f^t opootrn ooro rooordod mt Variaa AHIOO 
and mou 4H»iao laotruoonto witb fUS as tbo iatornal standard. 
Mass !ip<9otra voro Obtatnod with Ii0t,-i):^ia doublo foouslng lil^ti 
ros'»latlon mass spsetronstor at 75 oV« All tlio roa^onts used 
wer« of *A!*fAl<A!t* grado oxo«pt fornlo aotd (S . ;4orok)« iMAo was 
driod by d i« l l l l a t ion frosi oalciun liydrido undor rodiMod prossuro* 
I.«IMS0«4i 30. roagont srvtoa 
A slytttro of 0.47 g (1 ,5 « nol) of 8 ,7 ,4«- tr l«otboxy 
flaranoaot O.os g (O.a m nol) of todlao and 0,03 g (O.a • aot) of 
if||SO^ in 4 at of omo was hoatod in a td «t round-bottOMd flaok 
at tOO*G for batf an boar. Tbo TU3 ozaaiaattoa at tbio atago 
obo«o« oOBptoto iriisoboo of 9»794*-tri«otbo«fflarattoao« Tbo nlxtaro 
« • • thmi pMir«d la te t«««»ftt«r tmA iii« pr«el^it«t« « • • ritt«r«di, 
w««li«4l with ««t«r aad tfri»tf to afford 0*ift g {9f%t of oniAo 
lirodttot, vMea was lioaocoaooao ea fW aad IdoaUoal wltk roopoot 
to TLO and HMft, wltto an autbaatie aai^pta of 9«7,4*<-triMitao:qr-
flwrone ( V I I I ) , oiTatats friMi aHvolat* aatiiaool aeltadi at t&9^C. 
^flt (Cf)Cl^)t 9.t4 (m^ a, 0CIIj-4*)» 0.11 (38, a, UCa^^T), ft.Od 
O n , «, OCRj-S), 3,«ft ( I H , d, J«a.S Ba, a-4>, 3,47 ( l i t , d, <l«a.9 Ua, 
f l -8 ) , 3.43 ( IH , 9, ri-.3), 3.03 (311, d, J«9 Ha, H*3* • U-4*)» 3.20 T 
(3H, d, J«9 aa, H-3», H-6»)« 
Hai|0ti»i^ Of 5,T,4««trHydrO|arfliiyaao^> (ti^| ly^ta 
T««I)MS0«330^ rftagaat ajrataa 
I T iiiTOin n ^mmmmmm i i i i 
Tlia raaotion, iiri^ loli aaa earrtad oat i a s ia l la r faatiloa 
doaerlbad abova wita 0.93 f (3 a aol) of 3,7,4**»trlbydro«)r> 
flavanoaa, Q,m g (0«a a aol) of lodtaa «nd 0.03 g (0 .3 m aol) 
of 11.30^ i a 4 a l of dlaotbjrl aalfoaido, took aboat balf aa boar 
for ao«[»loto doljordrogottatloa of 9,7,4*-trltqrdroarflaraooao* fba 
wariEBp proaadara daaartbad provtoaaljr affordod arado 9 ,7 ,4 * * 
trtbrdraiorflaroao ( l ) » 0.93 g (Mi l ) tdoatlflod br tba Oa«TliO 
a l t l i aa wt lMat lo taapla* 
A atataro of 0.40 g of 9,7,4*«>trlbrdroarflavoaot i g bf 
aaUfdraaa potaaalaa aarboaata and l a l of dlaotlqrl aalfata ta 
300 a l of dry tmrntrnm waa roflaaad oa a wmtmr batb far 9 1w9m 
A aogatlva H9\^ taat aa tW iadteatad far aoaploto aotbjrlatioa. 
• IM -
n i * r«Mi t l«« a t x t u r t ir«a f i l t « r « « 9 •Ti|»or«t«4 t « arjrnvM «i4 UM 
• o l i d 90 tfbt«ltt«4 «•« dissolved I n oblorofora wwitiad v l t l i mm%9W, 
drlsd (MfSO^) and •ir«par«t«d to glv« • m d * t o l i d , • i T » t « I U s « d 
froa UtOR, M.p. iSft'^Cf viiioli »« • ob«r«ot«r l i»d «• Sff|,4*-»trlMitbos]r' 
fluvroaa (Vtll) hy oovparlsioa of l t « mn si^aetrtta « l t b tliat of tii« 
WtllOlltlO SMiplo. 
ftyi^otton of a wl f ta ry of ^ t r o H y d r o f y i | tof l tvo«f (1|;t) f^d 
tatraHfdrorolraataflwroaa ( X f l ) idltli I .-iMiSO-tt^SO^ raagaat ajrat«« 
H^Dtetion mith 0,54 g { 1 • so l ) of tHo vixtt i ro of t o t r a * 
fiydro<ia^Qtnfl»voa« wad tatratqrdrorobuataflavoao, 0*09 g (tJ.a a «o l ) 
of lofflno aad O.oa g ( 0 . 2 • aiol) of ViJ^^^ l a 4 «1 of diaatHyl 
milfoiitda i n tii« provlouMljr daaorlbod aaaaar eo«{>l«tad i n ba l f 
«n hoar, ehaeki^d Hjr Tl*C for th» iriiaaiioo of blf lavaaono* flio 
morkmp prooodaro daoerlliod provloaatjr afforttod d.S3 g ( 9 d i ) of 
tlio amda a iv ta ra of MfIinr<ni«B. 
A atxtttro of 0.40 g of b i f lavoaos, 1 g of aa^droaa 
pot4W«t«« • • rbasato aad t «1 of diaotlqrl aulfako l a 380 « t of drr 
• • • t M M wtm r o f l v a t i oa a vator toatii for 10 hra* A aogatlva FoOl^ 
toat oa tUi tadlaatad for o««ploto aot l iy lat ioa* Tlio roaaltoa 
• I x t a r o miB f i t tarod« oraforatad to drjraoaa and tlio ootid ao 
ob ta lMd vaa dlaaalvod l a ah lora fon i vaaliod wltb vator , drlod 
(ifiSO^) aad ovaporatod to glva a orado oot id . I t was roaolvod hr 
f ropara t lva t * t *o« • » a l l l a a got l a Brr aoivoat ajrstoa l a t o i«o 
- l i t • 
li«Bogtt»««tt« pr«dtt«tt wlUloli ««r« •luurMt«rls«tf •« tox««o«HMllkrl 
«s«ttt«ft«roii* ( n i l ) Mtf littx»-0-««tiiirl rMMtstaflcvttat ( n v ) hf 
• • u s , , • • • • ^ a . , R^  Taltt**, eli«r«et«rl«ti« ftttor«»e«ao« i a UV Ug&l 
and oMipftrlsoa of tMK Jtpaotra with ttioa* of aothaatio ««a|>l*«. 
mn <cf>Cl3)t h9x«-o«aotlirl Mi«atori«r<»aat 6,a7, e.as (Oil» Uii«*tl->T, 
t - r ) , f i . ts , 6.12 (sn, (»i«-ii<-4*,i-4*)» a.oa, 9.04 (<ia, O M « « I - S , 
ii«>s), S.46 ( tH , <i» i»2*s ns« t i * i -e } , s.sa ( !»• d, J « 2 . 9 US, 
Tt<-I*%), 3.4S ( I H , fl» a-I I<-3), 3.43 { IH , », H*I«3), 3.S8 ( IH* a, 
H^TT-.^), 3.34 (3H» <1t i»S.9 ««, a * I I * 3 % 9 * ) , 2.S8 ( l i l t s , a - l««* ) , 
3.n2 (3!1t 4 , JaS.S rta, R«t I ->3*»6* )» 3 . 1 ^ ( I R , ^ , a^«3 He, l^ '^ . f t Hs« 
IV-T«6«), 3.f6T(l^tt «! H<.t»3*)t iiaxa-^>-4«tbyl raimatafUvoiiai 6.07, 
«.40, f l . t l , 6 . t4 , 9.12, 9.td (3li , aiieli, a, ( te fa- I -9« I l -S , I *7 , I I -7 , 
T -4 * , IT *4* ) , 3.e<l ( t i l , d, l«2.9 ii«, H - I -6 ) , 3.43 ( I H , d, J«2.3 Us, 
l t . f« l i ) , 3,37, 3.3a (1» aaeli, a , f i » I I * 3 , I - 3 ) , 3.31 ( i l l , a, i l - i l H i l , 
3.99 (art, d, ! • • a«» a - I l«3* ,S* ) t S*^^ ( i^ t d, J«9 Ua, a - I * 9 * ) , 
3.4 (3R» d, Jm9 Rs, H * I I * 3 S e * ) f 2.19 (1» , d, J»2.9 ils, H*I-2* )t 
» •—^a^ •# •>T^.di—tfc»«y»^>.4»«—tiiirUiiadlQ«rfl«rattaBa ( I f ) 
flia ra««tt«i waa aarriad oat a l a i l a r l r a t tn 0.49 g ( t . d • 
«at) 0f i^r^dlMatliosr-S'fd'^aiat^taMdioxyriiirattaaa, 0.08 g 
( O . i • M l ) af Xg a«d 0.03 g (0 ,3 • M l ) of H^ SO^  l a 4 a l of 
dt»atlqrIatttfo«lda at 100*0 far Half an Hoar. TiM aaaal aorintp 
gar* 0«4e c (9T<) of 9»T«4il«*tiio]i)r«3* ,4* ««*t i iar l«a«dl«x)f ' ! • • •»• 
( t V l > t enr«t i i l t ls«4 f rmi «e«toii««««tliaool, • • p , aS8*0« MUit 
(3ti» «, •o.cg^-^)-), a.ta {iu» 8, H-s), 3.08 (iH, • , H-a), a.ao 
(an. A, Ti-3*,s*), 3.33 (I I I , m, ff-e*), a.asHitH, », ii*3>» MMH 
fi|>«etruii ( a t 79 aV) , V * ( r » l . I a t . ) i 336 ( 1 0 0 . 0 ) , il^i 311 ( l l . o ) , 
S V l ' *** (W.8), c i^i^ oji u« (11.0), c^a^aj, 
ii«aotloa of ii«rliii«ttln*7<-^'>/**d*<>*<J<-f»»ooiia«royl^-j&4)'>»i;ltieooldo 
( W I I ) with I«-IW3<>-I! SO^ r««c«at nynt%m 
I n lvture of 0,38 g ( 1 M • o l ) of o«rliigeala-7-o-/"6»»-0-T;»-
ooammraf\JJ''p''ti'-^lnti9»ldmt O*^ g ( 0 , 3 • «o l ) of lodlao aad 0.03 g 
( 0 . 2 m M l ) of HjSO^ l a 3 a l of SMSc) was tioatod at lOO^C for 30 a l a . 
Th« TLC axaalaatloa of the orutfo roaotloa aiirturo tadleato<l t o t a l 
ht^rotjrolo of tho gljroooldio and the prooeaeo of aglyooaeOf 
aartageala ( I X ) an« imlgonla (1C). 
Ta the oeooad a t t ^ i ^ t O.SS g ( l a ao l ) of aaylated 
flarMOMo glroooido ( I f f I ) aatf O.OS g ( 0 . 3 • a o l ) of l a ^ a e l a 
9 a t o f fiMiO waa heated. Vhea the toafiorataro roaehed to 100*, 
O.Oa t (O.a • a o l ) of B^ao^ a«e added aad the reaa i loa at stare 
waa laaedlatolir poared ea eraahad l e e . The arade oot id 00 
ohtataod «aa ehro«atographed oa o t l l o a gel (ao g ) . S la t loa a l t h 
ohlorofora««othaaal ( l i 9 ) gatro O.ta g (40%) of ap&geaia*7<-0* 
/"••«.( l .9«eoa««r«flJ7«^-Slti«««li« ( X T I I I ) , tt.ii. a i i \ KUmm 
•^••trtta (TS • ¥ ) , ^/« < r « l . l B t ; ) i »« «% 41« C43,0)y C^ttj^oJ 
/*aplg«ala • •^amroftJT or C^jB^^oJ /'«{»|g«ttla • i lnottM (-4i«>^| 
sas (10.0), c^ gWj^ oJ, aTo (loo.o). Cj^ a^^oji aia (ts.o), ^i4ii|oo;i 
irg (ta.o), c^ H j^Ojt taa ( M . O ) , 0^^0*1 19a (»T,O), C^^O*! 
14T (»4 .0 ) , Q^H o^Jl laO ( # l . a ) , CgH^O*. 
«»«»tton of tuoflwaaaao ( n x ) wttn I^ «4iiiS0^4i^ SO^ r»g»ttt <y»U» 
A «t«tttr« of O.aa f ( i • aol) of fotimwrnttomm, <i*oa3 g 
(0 .1 • «ol) of lodliM MI4 0«0I « (9 .1 « nol) of milfttrlo a«ld 
in a Ml of dla^tlqrt •alfoxt<t« w» lt«at*d at tOO® for about tialf 
as lioiir, TIM oanal workup of tlia roaetloa olxtttra g«va o.ai f 
(9T4) Of Isoflaroiia ( xx ) , m»p. iSO^, ilaao apaotruM (at Y5 aV)9 
• / • (rat. iat.)t aaa (100.0), 11% aai (aa.s), (if^)^t 19a (la.a). 
Cj^ HjO*! lao (»a.a), 0^40Ji toz (ai.o), c^aj. 
t»«IMS0«8Jl^ roagwit ayato« 
A atvtuva of 0*47 g ( l . S • «ol) of a*- i i r^o«r«4,4Sa*« 
tH«otko«r«liat«oaa(xx^)aMl 0,04 g (0*4 » ml) of a«If i i r l« aottf 
t « 4 «1 Of «l»at%rt o«lf«st«« wm lMato« at 100* far to • ! • • 
Aftar aMtsg 0*01 g (O.a • sot) af io4iaa, ftka ttivtwra «aa fUrtlMr 
kaata<i ot tOO* far 40 « ! • • ffea «aaat aarlnp g«ra • omtfa o a l i i 
vMati W9 ahraMitogratliai oa a i l i a a gal (ao g)« siatlott v l t l i 
0<m3-4M» S.fIS (68, «, 00li,*T«S), 9.84 ( IB, • , «««), a,3t (!«« •» 
ff«a)» 3*93 (an, 4, i«8.6 at , B-a%8*)» t.ta'^Caiit «» J"»*« sst 
H-3S8* ) . M M * •9««tnia (rs • ? ! , • / • ( r « t . imuU 498 (t00.o>,i l% 
437 (19 .0 ) , CjgHj^OjI*f 434 (38 .0 ) , O^^^^Q^l*t 408 ( 8 3 . 0 ) , 
^fT"l4**4^*» 388 (39 .0 ) , Cj^Hj^O^I*! 313 (T8 .0 ) , Cj^B^^oJl 
311 ( 4 8 . 0 ) , CjgHj^oJi 398 (38 .0 ) , Cj^a^^oji ^ 3 (38 .0 ) , CifttjijOjl 
388 ( 9 8 . 0 ) , OITHJ^OJI 389 ( 8 . 0 ) , C^8j01*| 181 (18 .0 ) , 0^8^0*1 
135 (84 .0 ) , CgB^oJi 193 (30 .0 ) , C^HgO i^ 13T ( 8 4 , 0 ) , I * . 
nffftimi «f i»-^ir8y»y>4.4«Hi|ffHtnyfl^flf<"ff {m^} i^tf! 
I ^«imso«g^80^ r»«t—* •/•%•« 
A wlstortt 9t 0.43 « (1.8 a vol) ttf 3*H|y4roxy-4 ,4*« 
8lMtliox3relialoo»« «a4 0.04 g (0 .4 m aol) of italfiirlo ftoi8 I n 4 lal 
of diMtHyi mt fox id* v m li*«t«8 «t lOO^ for 10 « 1 B . aft«r aMing 
0.09 g (0 .3 a aot) of i « 4 l M , lb * «l«tttr» « • • fktrtiMir iMsUd at 
100* fr 80 at a . Th« amal wartap gar* • ara^a aalttf aliiaii vaa 
aliraaatagrapha8 aa at t taa gal (38 g ) . filatloa attto aHlarafam 
aai K-liasaaa ( 9 t l ) gava 0.84 g (89K) af 3«la«a«t,4*«4iMtlia3«r* 
rtavaaa (XXK), «»p. 118** MM* (OH80-^)l 8.08 (3t{, a , oaHg«4«), 
8.08 (i8» • • 80S,*T), 8.90 (UE, 8 , #«8.8 &«, 8 -4 ) , 9.89 (18 , 88, 
#^«8.8 l a , i ^ Bs, B«8), 8.88 ( M , 8 , «l«8.8 Sa, B<»9*,8*)t 1*88 
(18 , 8 , Jat.S Ba, B-8S8»)» t « 8 l T ( t B , 8 , Jb9 8a, B«8). Ilaaa 
aiNMlraa (TS ^ ) , a/a ( r a l . I a t . ) i aa B f^ 888 (89 .0 ) , (\|B|01% 
194 (80.0>, C|gB|^ ,dJil t80 ( f8.8)t (^14011 180 (94.0), C ^ V l * ^^* 
(t«l«0)» S V l ' ^^^ ( • t . 9 ) , e^Kyd l^ i9f (81.0) , I^ . 
- t « l • 
l»ttrtno»tton Of »tfl»yin»tdto wi«tnr« fcy O l w gtir«Mi«tOiir«Dtor 
« 'Mtll stlrrod «usp«Mi«loa of s i l l e * got l a dry pctrol«ya 
9th«r (40-^0^), ««« 0Oiir«d Into a glasft ooltt«ii^«!i«a tiie adaorbeat 
wa« watl •aCtlivd, th« axoass patrolaua atliar was allowad to paoo 
through tha oolumi. rha oruda axtraat dloaolvad la dry aoatona 
waa adflorhad oa at l ioa gat in a ohiaa dish, fha axoata of aoiv^at 
wa« altonad to aTaporat« uat i l a dry raoldUaa ohtainad. fha 
ah«orh«(1 s i l i c a gal was trcuaafarrad ovsr to the oo lum. fha ooiaaji 
was alutad ttlth organto aolir«nt saoeaoaivoly in iaoroasla^ ordar of 
polarity (Tahla-A) t i l l solvent in aaeli oase was alaost oolourlaas* 
TABLE -> A 
So Want Mataro of proteot 
Fatrotaua athar (40-90°) 
Bansoaa 
Chtorofora 
€tliyl ooatata-C^it^ 
Sthyt aoatota 
A«at«M 
Matimaol 
Oroantoh gnoagr MMO 
Oraon ««ar prodnot 
Orawi o i l 
Tallow ooUd 
Vol low aoUd 
Yallow sol id 
•roaoi waxy prodaet 
TiM fttnraaold ooatalalat fraatloas ooro t««^«'<^^ olwtod 
wttli a alwtaro of KtOA»«0^a^* 
tialail tto« t U a sfiraadar (D«a(M[«<-it«l4all>«ri)» g laa t pl«t«a 
(30 « 80 OS «nd 40 X 20 « • ) war* ooatad wlt i i a wa l l a U r r a d 
•aapaoalaa af ititllea gal (39 g) i a aatar (SO a l ) ta glva a layar 
afiTYfoxlaataly 0,9 a» i a thlolcaaas. Aftar drying far a l i ra, at 
rooa t«»aKparatttra tlia ttlatas vara aet ivatad at ilO<-iaO^ far an boar 
and i>ra«arrad i a « daaieoatar o n t i l raqa i rad. 
Tha aa«|>laaity a f tlia oroda aatlisrlatad b i f lavaaa id a ix ta re 
obtalnad a f ta r parlfiofifcion by aalaaa ohro««ta^raptiy vaa axaolaad 
by TLC u»inf tliii fal lowing tiyataa. 
a . Baasaae-pyridiaa'-faraio aaid (36 t9 i9 } 
b. Taltt«n«--atbylfar«ata<-farwle aoid ( 5 t 4 i i ) 
a* naaaaaa-athylaaetata-aoatia aoid (StSta) 
d . Saaaaaa-pyridiaa-atbylfaraata-diairan ( 8 i i > a s a ) 
a* Matl iwial-oblorafara { 3 t l T ) 
f , ilatlianal«»alilarafarai ( l t 9 ) 
l a aalwaat ar«taa ( a ) tha b i f l a r a a a i d a tx ta ra aHavad aaapaat 
aiMita i a Wf l lg l i t« w d tiM « i f faraMaa i a ft^ valnaa vara aa aarltad 
•a ta «alia I t t lw dawalafitag aalvaat ayataa ^t o b ^ a a fa r i iuaat i * 
t a t l v a saparat laa. 
Salnt ian af tba b&flavasaid a ix ta ra (4^) i a pgrridiaa vaa 
apaliad ta p la ta * (40 « 30 aa) witb tba balp ^f atahaalaal 
•99 l l« * t«r (0«««c«-ii«l<l«lb»ri) a «• frmt tiM t^Nwr •«§• •£ tiM 
p1ftt««* r i i * pl«t*c a«iMt«(l M a t a l a l * * * v t * * ! fraa* «•!« I^l«»«ll 
lA • Dvsaga gluf •li«tk«r i4S s at x B3 • • ) «#Rtttla&a« 900 «t of 
<lifV«to9t»g tolVMit (Bpr, adidiS), wnvn tli« soliroat frmtt t r«r«l l«4 
19 o« fr9m tHm • t i i r t las Ua« tiia <l«ir«lopa«[it « M la tarnptod aa4 
t i l * f»l«t«t vara drlaA at rao« taaparatara* ni« i>a«ltiaaa of t ia 
tiaada «ara «arli«d ia UV UgHt. rfew aarlwd plgavat aaaa» WW9 
9«rap9^ v l t t i tftu» aalp af apatuta aad •latatf la saparata aalaaa a i ta 
4iT aaat<Mia* fli« alatas ir*ra avai^aratad ta gtva a l ly llqalds vliloa 
aa ad4itlaa af watar jrtatda^S raltaw praelpttatat i a aaeb aaaa« 
Tlia ar«elaitat«« a«r« f l l tarady vialiftd a l t h vatar m^ driad* 
ftoaagaaalty of tlia plgaaats vat agala alMiali«4 IQT ft<C aslag six 
•atvaat «y«taa« a l f a a ^ l latoi i* 
fli« faltavlag ftva plaata bav* iMaa taattstttatacl ta «l«tall« 
i« laala«rtt« abaaatata*t«« (Onpraataeaaa) 
a* Jtealaara* aaarapaia aal«a (Oai^raaaaaaaa) 
a* Jaalpara* valtiaaiMia (Oapraaaaaaaa) 
4 . OaaraavHs arlaaalaa (Oapra«««iaa») 
8« t*aaiaara at ipalata (Oaprlfaltaaaaa) 
Oriatf aail pav<ara<l la«raa (9 kg) aaltaatad fraa r*««I» 
DaliraAiat t«4ia» awiplatatr aakaaata^ v i t a patralaaa atlMr (40««0*)« 
r%m aavilaaA a«tr«ata wf aaaaaatratatf ffirat at ataaapiiaria 
fraaaapa, aHaraigr m a l ly graaa raaitfaa ta f t baUatf vMLaa a a — g 
• • f l « r « i a t i aatair raattiaaa tm§ vaa rajaatag* 
• t§4 • 
fif |i«tr<il t r««t«4 t««r«« ««r« •(Himl«t«l)r dri«4l M H I 
•slifniit«a irtth Hot l iag t0«toa« f t I t tli« • x t r a o t mam • t aos t 
eoloitrt«««* riMi o«irilila«4 attdte** •straAts tmrc e«NB0«iitr«t«4 
f i r s t «t at«o»ph«rlo pr««flntr« imd tiMii ttad«r dl«lBlMli«<t pr«s»ara« 
A Ktiwajr 4«rlc gr««n • • • • «a« etitiila«<i. t h i s was raf laxad wltb 
ptttrolflua Athftr (40««0^), li«ax«a« iind oti lorofora miooaaaivttly t i l l 
tli« «olv«at i a «ae{i can* vaa ataoat eolourtava* rtia raatdua l a f t 
bfftilnfl w«» tlbaa traatad wi tu b o l l l a t aa ta r . Tlia laaolt ibla broim 
fuaar «Mi9 was tHaa r a f l a n d a i t t i atlqrl aoatata for 10 tera. aad 
f l l t<»rad. rtio f l l t r a t a vaa araiyoratad to glvo dark broaa ao l ld 
i %% g) whloh reapoaded to tli« uwial eolour taat for f lavaaolda. 
Tli« dark eolourad raaldua aaa pur i f i ed oa at I l e a gal 
(ooluaa) alutloft aueoaaalvaly a l t t i patrolaaa atriar ( 4 0 - ^ 0 ^ ) , 
li«aaaa«« ohlorafora aad baaaaaa-atiiyl aoatata ( 9 i l » dt3 aad T | 3 ) . 
Ttia l aa t taa fraot loaa ftKfa aaaal f lavaaald aolaiir taatof tbar 
awra oaalbtaatf aad tba aolvaat d l a t l l l a d a f f ta glva r a l l « « l a l i 
braatt r0»i4t»9 ( 8 • ) • 
riiO as ia laa t l aa a t tba anitfa bt f lavaaa a lx ta ra i a l|l*r 
( M i » i S ) r«raala« tluraa • • • p a a t broaa ayata i a tfV l i« ik t . I t «aa» 
tharaf t t ra , aabjabtad ta pra9«r«t iTa fUt aad tbraa baada vara 
aaparatad « d tabal lad aa J t l (!!,» d . i T ) t JPI I ( a ^ , 0 .34) aad 
- tw -
rpl (ISO • ( ) , aalordrotts fiotaftsiaa onrboftat* ( 3 § ) , (li««tti]fl 
iiutoliiit* ( t a t ) luia dry aovtoiM (400 «1) ««« r«fltijittd on a «at»r 
liath for 9 hrs . A • • • I t port ion of tbe roootioa Mixture was tatioa 
mtt i n • t«iat ttiba and t«at«d for ate.PeCt^ raaot ioa . »«fluxi i ig 
eonlimiad u n t i l i t gara nacativa ato.raCt^ t a a t . I t »aa than 
f i l t a r a d and the raaidua waahad aavaral t inaa witti hot aoatona* 
Tha f i t t r a t a «Bd waahinga vara ooMhinad and avaporatad to dryaaaa. 
Tha jr^ttow raaidua waahad 2<-9 t laaa wi th patrolaaa athar and than 
takan an i n ehtoroform (35 a t ) i n t o a s<»paratory fuanat and waahad 
tavara l t iaai i with wetar, fha aathr tatad product on tUi axaailnaiion 
was fotind to ha a a ixtura of haxaaathjrl athara of a»«ntoflavana« 
eupraasuftavanona and robuataflavona {W d iraot ooapariaon of H. 
•atuaa on tW, eharaetar is t io ftouraaeona i n UV l i g h t aad by itAVi 
att tdiaa) , 
3fl (BOO ag) was, tharafhra* auhjaetad to CCO aaparatioa 
batvaaa atHf laathyt Icatona and borata baf far (pH 9 . » ) fa glira 
JVtA ( fO a«) mtf • f r t i (40 ag) thaaa wara eharaatarisad «a aaaato-
f lcrmia havaaoatata and eaprasauftavoaa haxaaoatata raspaatiTatjr 
by IMR atadiaa af t iMtr Miatatas. 
• ! • • • » 
I t v M «r]r«t«ltis«tf fro« ciiCl^<4l«oa «• eolMrUfta a««4l«a 
(30 ag), a.p. aiT-20*, 
3.1f (lit 1H» B- I .6«) | 2*14 (<!» I l l , J«3«9 Ms, 8-.I-a*)t 
3.«3 ( 4 , an, a^O Rs, H<.II«>8*«e*)| 3.98 ( 4 , IH, J«9 Bs* a*I«9* ) | 
3,3« (fly an, J^ ns, I I - l I -3%8«)f 3.43 (•« IB, a - I«3) | 3.4S 
(<i, tn, r f - i i . . i } | 3.69 ( d , t i l , /»a.s us, a - i ^ ) | 3.38 («» t i i , 
!r*tl«6)t 3*93 (d , IH, l«3.S Us, R* I -a ) | »«93» d.OS, «.13, d . l ^ , 
A.3!|, 6,3T ( • , 3lt • M H , OCB^- I«3 , t I -9 , I -« * , I I«4Sl *7 t l l ->7 ) . 
I«4%tl«>4«,l-atlI«StI*^f"*^''^«««»»>»«yiri-3Si^«a,7»ttUyoii« 
^ 1 4 (40 mg) wM li«At«4 witli pjrrld&at ( l . S • !> and • • • t i e 
•mqrdrtde ( 1 a l ) oa • vst^r toatH f«r a iir«» I t « • • tiMB • • • l ^ d 
! • W9m t^^p^ratar* aad ^•arad aat^ •raalMd ! • • • Tto ••^•rat^d • • l t d 
wm f l ltar^dy vasted altft aetd vatar aad driad* I t •rjr«t«llta^d 
frda ORotgOi^ oa (as a«)» ••p. an^io*. 
»y» (9Wa)f • • l l f i f i T ^ i l t 
9,at (d, t«, Jaa.8 Ra« B«4««)t 3.fa (dt Hit i»a.a HB» 
R-t««>t t«9o (•» an, B«i«a«ix-^)t a.aa (d, as. j«a &•» a<-ii«as 
- lit -
I t - 8 ' ) t 1*99 (9» in , l { - I -« ' ) t 1.94 ((l» ifl» ^aa.fl KB, H-f->a*)| 
3.9T («» i0« n - . t l ^ ) | 3.48 (d , IB, Sm9 a«, »-! -«• ) | a.SO ( 4 , » , 
J»9 He, f l - I I »a * , I I «9 * ) t 7,80, 7«S4 ( • , 3H • M H , 0A«- l«4 , I I -4 l t 
7.99, 7.93|», m «a«li, OAo<4«4*,II«4* ) | 7*67, 7.72 ( s , 3H •aeH, 
OAo-T-7,11-7). 
I«4«,II«4«,I-g ,H»{i,I«7,H»7»ll«y4>Hmt^i/' l-8,II-8^»in«yo» 
( ip imi ) 
Cfystfttlixed from CflCl^ «>M«0)i an oolourless ta«efll«» (g3 at)ff 
3*9 (<l, 4H, 1«9 as, H » I * 3 * , 9 * , l l * 3 * , a * ) | 3«34 (4 , 4a, 
r«9 Hs, f ! - I<^* ,8* , I I»3* ,9«h 3.43 ( t , aB, ( I - I -3 , l I«3>t 3.4S 
( • , an, l f * l « 9 , f l - 6 ) | 8.99, 8*14, 8.34 ( • , Stt • M b , OCH^-t^S, 
I I - 8 , I - 4 % I I - 4 « , 1 - 7 , 1 1 - 7 ) . 
f . , 4 % f I - 4 % I ^ , l I « 8 , I - 7 , H - 7 - a f j r w » t » y / " l - 9 , l l - « # ^ 9 i n i r 0 i M i 
^m (ao • § ) , (»yri4ia« (o«9) md sMt lo «nlqr4it4« ( l M 1 ) 
wm rttfl«jw8 Ml • v«t*r katli for 3 Urt* f i i * r»a«tlon alxt i i r* « M 
li«ir«<l Mito •ni»li»4 to« and U f t •T«r atslit* flM solid W M 
f t t t« r«d , «tt«li«d witli «at«r sad drisd. 
« IM • 
I t • r r « t « t l l s « 4 from Ci1cig«4l«9H «• eo lou rUa i p r l«« (ao •§ ) 
i i .p* 393"4I4^« 
3.90 (:^, », n » l - a , I t - 6 } | 2.70 (4H, d, J « § . 9 HS, lt*I*2*td*» 
ff-II-3%««)t 3.95 (4a, d, i .S.S •*», fi-I-3%5*,r{-.fI-3*,S*)| 3,40 
(m, «, !i-t-3,ii*3)i T.S2 (an, aAo-i-4,ii«s)t T.TS (eii, uAe*i<-4*t 
tl-4«)t T.»| (911, OA«-I-T,II-T). 
(ft»nii i i) 
Cry9 ta l l l s«^ f ro« C!iCl^-4f«0!i «» l l g b t y«l iow ii««<ll«a (3iJ a ^ i , 
Mi«p« 3tS • 
a.ia (d, 3ff, <!«• Ms, u-i-a%e*)| 3.»i (d, lu, J«» tia, 
ii*i<-s«)f 3.19 (d, an, i-9 as, 8«4t-a*,«*)t a.ts (d, au, J«9 US, 
l t«1I -S* ,S*) | 9.9S (d» ta« J-a.B Kai i l . l . 9 ) t 9»4a ( d , IH , J«a«S Bs, 
i!«t*«)i 9,ta (a, 1K9 ft<-ii-t)t a.aa («, JM, a-i«-3,ii<-a}| ••t4, 
«.ia («, an oMii, oii«-4-«*,ii-4«)t ••07, ••aa <•, aa OMU, UII«-I-(I» 
I P t I (aoo «g) ««• • • t i i r l « t « « ttslag dl»«tli]rl aulpkat* ( 1 • ! > 
an^ poti iMtav o«rl»miiit« (S g) t a 400 • ! of dry Mtt lon** fUS 
9xmAntittion of th« ti«tb3rl«t«d p r o ^ o t Mliomid two spots l a UV l l f t i t , 
eorrospondlng to it«ir«ooth)rl stbor ot «Mi«atoffl«v<Hio and poataootliyl 
• thor of l i laokl f loroao* tiMto <iril i « « a ix taro of «ono-a-a«tli]rl 
• t l ior of tHMatoftaroBo wid ptatnoHjrdroxjr t i laokif l«roa«« THo ««tt iyl 
• tHor t «oro ooparotod by proporotlvo ThQ to giir« poro aotHyl otHoro 
ft*TI^r (40 «g) and r p i l ^ t l (so a g l * m i (100 mgl WAS, t l iorofor* , 
«ttb|«et«d to CC0 owpiHratloo botmoo e t ^ l ootnyl iiotoa« aad borato 
bttffar (pU 9 . 9 ) to glva i P I l A (30 m^} obaraotorl«ad aa podoaarpua-
flavoaa-A aad rp l i s (30 «g} , oharaotarlaad as Maokl f lavoaa 
raspeotlvely by 1C4R sttidias of tba l r aeatatas aad aotbyl a tbars . 
I^Stl»tSI*$»lI«a»I«T,ll»T*aa«a«a«><iatiyt/"l>a«,II«<L7biflairoao 
Lmmi 
I t vaa orya ta t l l sad froa CBOI^-MaOtl as ool«arioaa aoadloa 
($0 « f ) , « . p . aaT.3s* . 
^ m9 nut ti«T«««)t >••» (sHf 4f ^•••9 «•» a-ii*as«Mi a«»a 
(tfi« «« j«s«s ni* a«-i-9*)i a.ao (aa, d« J«8«i ««, a»ii«as8*)t 
^•3,S HK, f t« I««) | 3 ,99 , 3,«9 (s» 1» •aoh, l i o I - 3 , I I « 3 ) t 9»93» 9 , 0 , 
8 . i i » t . i S t e*as, ««aa (•« sa ••0119 oii«*iHi«ii«<i»i«T,ii*79i<-4%ii«4* 
r««o«ott i r« lr )* 
btfl«vcm« ( I P U M ) 
fFITA (30 «j|) wmi ri«'«t«4i wtth pj f r id ia* ( a a t ; and &o«tio 
•nliyifrl<1« (4 »1) on « water batb fo r 3 t irs. I t «a» Cti«a oool«d 
to roo« t««p«riitiir« and pourad onto oru»ii«d iQ« . Tti« sepiuratad 
i iotld «a« f t t t « r a d , «aa&«Hcl wlti i oold watar and d r i e d . I t o i ^ a -
ta t t t sad frcNi CllCt^-^laOn ( tS m)^ a . p . 357«9a^, 
a.6« ( I I I * d, «r»3 as, a*i«<8)| 3.04 ( m , d, i«2 tta, ii*-i-d)i 
3*93 ( l » t • • H«It««H U9$ (t8» d« J»3 lis, a-I»3* ) | 3.9i ( t i t , 4, 
l«t»9 S«, ll-»I-9)| l.fl ( t H , f,J^«9»9 fls» i2«3 U l , i i * i«4* ) | 3.a3, 
3 , M ( l f l aMl i t a« i l«4<-afl l -9)t 3*99 (3R» 4 , J«S.9 Hsy U * I I « 3 S 
i i « « M t s^is ( « i t 4t ^•^•9 n«» ii '- i i«3*«9*)i A.ad ( a , sit, a i ta- i i«4*) | 
t«89 ( a , 9S« Oi l« . t -4* ) t ^ ^ M , 7,S3 ( a , 3a aaali, O A o « I - « , l l - 9 ) | 
T . t a , 7,94 ( a , 311 aaeH, OAa- I *7 , l I «7 )« 
- ttt • 
I t vA» e r y t t a l l l M d f ro* OitCI^ «4l«oa M ooloarl^ss a««<ll«a 
3,Si} ( m , d, r«3.3 ff%» H « I ^ ) t 3,4:$ ( t i l , d, l«2.5 Hs, 
H - I -9 ) | 3,44 ( tU , «, n -H-9 ) f 3.42» ( i l l , fi, » - I -3 ) t 3.40* ( t i l , n, 
^ - H - 3 ) f 2.04 imt «f, l«8.$ ?!«, i l - l -2 * , l -6» ) t 2.14 (314, d, 
f . ' i . l ««, ! l - I f - 3 * , I t - 6 M | 3.04 (2U, tl, l-ia,3 Ua, it-I~3* ,1-5* ) | 
"i^m (3?T, d, M'^ .S Ha, « - I l - 3 » , I I - 3 M | a.06-(i, i2 ( ISJI, », a4a - l l -4 * , 
f -? l ,T l -? I , I -T , l I -7 ) , 
• JittorttAttVA Mntfiuittiit i» |>osflil»le. 
?T-4*,f«5,ll«»1,I»T,lf«7-4^oitt»a0»tojy/"l '"4««a»||^^Mri«vaif 
( l y i ia j i ) 
fFIIB (30 a t ) , pyrldta* ( l . S • ! ) iui<t Mi«tlo aanjrdrtd* (a «1) 
«•« r«ntix«d on a w«t«r batli ft 2 bra* flia raaotion «is%ar« «aa 
pourad oata era«lia4 ia« antf l a f t ovar aiglit* THa aoli4 «aa 
f t l t a rad , waahad wltb watar aad drlad. 
t t anratalUsad froM OlCtg-MaOa aa oalourlaaa prlaa (19 m^l 
• • p . 33«*40*, 
- tig -
a.-W (Iff, «, H-II.S) | 3.»4« (ttf. • . a - I -3 ) | 3,34» (tJS, a, a * l l - 3 ) | 
a.oo (3n, d, r«9,8 Ha* ti«i-a*,9*)t a,(M (3fi« d« <i«9.9 us, i i - i i -a«,ft*) | 
3.79 (4R, d, I.9.S fl«, H*T-3*,$* and f l - 3 * , 9 * ) | T,ST, T.dd, 7.TS, 
T,<I9, T.«I9 (111 ffftoli, « , 5 OAe) , 
* '%lt»rnattir« a«sfj|a«»iit i* possible, 
^gtHylatton (IPIH) 
iprrr (4'> «g} ««• iMthylatad u.«laft diw«thjrl aulphata ( i lal) 
fiAd potaasluai aarbonAte (3»0 g) a« daaoribad awrUar, fU3 axaadaa* 
tton of tha aatHylated prodiaot ahoaed only ana apot in U\r li^lit 
oarraapondiQn; to psotfuiatliylattiar of tiiaolcif latroaa. 
f l-4» , I - » , I l - « , I •T-Tatrw»at«v-I I-t-0-«ot»Vl/"l-4 •-«>-II-«_7 
Jr i l l (30 iHl)t prridftaa (1*3 »1) and aaaUo aalqrdrida 
(3*0 «t ) «M liaatad • • • wmtmw k*tli tmt 3 ftra* f te •ftartnra oa 
tta«al wortap Mid •rjratatUiatloA froa oaoi^-ll«afi gmm o«laarla«» 
o«¥aa (tS m§} • •p* a i l - 1 9 \ 
- 1T3 -
3«t3 ( d , 3if, i*9 i la, f f - l -3%d*>} 3.3S ( d , aH, J«» Ss, 
f | .T t -3%«*) t 3.<» (<if mt l«d a«f M- l -3%9*) | 3. Id ( « , 3^, J«9 l i s , 
«- l I -S»,5») t 3,03 ( « , t i l , a - I I - i ) | 2.T3 ( 4 , tH, 1«3«4 ««, tf-I-«i|| 
1.3t (*!, IH, l»3.5 M», f l - I ^ ) | 3.4a» { » , iH , U- I -3 ) | 3,44* ( » , W, 
H-TI-?), T,S4, T.T2 (3H #«eh, », a A © - l - ^ , l I - S ) | T,T« ( » , d»t, 
<nc»I f -4« , I -7 ) t 6,14 ( « , 3H, ^M«- I I *T) . 
* %ttiirnatlv# RsaifaMttiit i» postal bio. 
littragttQn of mnmmHa» from l«Ky#» of ian|i»ru0 aaerogotfa iotyt 
( 1 kg) w«r« eofi^li»t«ly «xteMist«{t with r»«ftrol#iia e£ii«r (4a«6a®), 
Tiio D«tr«il tr«at«(l te«ve» ««r« ec>«pl<}t«ly cirletf ma4 «xiiiiti8i«»d vl t i i 
fe»nlllnf aeelo»« t i l l the •jrtraot wmt alMaitt eolourloss. fbo 
O'^ MMn**! aoetoii« i»xtraetff mire ooaeoatrato^l f i rwl «t atitto«{»iM»i>io 
promuro to i iv« « tfortc irlooooo IMIOO« H I I O was rofluxod wtooosslvoljr 
wttH |»otro|««i« otiNir (40«>eo^), lionmino aad eiitororor« t i l t tiM 
•olToat tn oM^ «Mo «MIO «liM»»t ootiMirloos. tb« rool#»o lo f t 
1ioMa4l warn tlioii troototf olt i i tiotlln< ootor* fteo inootnlllo aooo 
voo ditoootiro<i l a aootOA* oAd «rlo4 «i»dor ro^aood prooMiro* A 
•o l id groo« rool<iao ( S t * ) ^^* ontiilnod r««fio«do4 to iiottal oolour 
tooto for flmroaoltao. 
- IM -
ttM onid« gresa wtxtiar* of blflmriiaolds (4 «!•) ««• di««olve«l 
tn <lr)r momtimn na4 WAS ttfl<S«d to o eoluwi oootatniag • t l i o a gol as 
iiii«9rli«iit In p«trol«uw i»tii«r« Aftor clev«lopaeat of tii« oola«a« 
It WAS •tttl«(t with orfatilo solvent* la tHe laor«aslag ordar of 
fiol^rltir, i,n, p<»trol#uia etbt«r (4i>«40 ) , t»ea»«aa« tittaseaotetliyl 
iie#tiit«i, ntfqrl ttOdtato, momtone^ m«tthyl aicoiiat. fhia fraotioas 
obtained with t>$a«i«a«tethyl aoetate, #ttiyl ao«»tat« gave usual 
eolwir t©it» for flsiraaolds, 
Tlio ttir«« frftotiona obtainad witit i>«nm@naiottiyl ao<»tato, 
•tHvt Aoetnto, 4ia«tone merm oo«blo@4, Ttee blftavatiol^ islxtura 
(? fw) Man «?l«srtlv«fl tn acatone and {>yrliii«« (30 « l | and saparateil 
Into tbraa oowpoaants by praparatlva ttiln layar obroaato^rapiiy 
(siIf0ft ««l , Bf»iO. ni*» ho«ogj»nl0ty of thm»& eoatponents waa a«ai« 
oliaokad by fLC (5»''»f), The oompoa^ata were latoalleil an i^l 
(«j , o.iT)| mil (Rj, o..33)t '»*Hi {iif, a,54i. 
jiftitflftlai^ (Jiff) 
Ml (aOO Sft) waa aethylated aalog dliMtb^l atilpluita (1 a l l 
and fiotaatluM earbonata (S g) la SO^ i al of dry aaatoae. the 
«atliytata4 aiivtiira by TUO axmaloatlon aiiowad tba praaaaee of 
•dMaatoftoroQa aad Ott|>ra»atift«raaa (M^ valaaa aad obaraatarlalto 
ftaaraaoaiioa In OV t l f l i t ) . I^ Mir *«ra aaparatad by praparatlva 
tkln layar ohraaatograplisr Into two fraetloaa, Mldt am4 <l41iill. 
- tff • 
Crr«t«lItM« • • •o lMrUM a«ttdl«« (19 «§) fr<Ni <»CI||-£taii| 
(3n, 9, mi«.t«!l)| 8,94 (3H» «, 0ll««.ll-3)t S,19 (3iS, • , i>il«-ll-T). 
CrjpstnUltttd from Cflcig-M^Oii m eolwirUs* attadlas (IS mg) 
$•33 (6% Mf mi«*I-4*,II- i«) | 9.8S (da, •» UM«*I««,II«9)| 
9«14 (My •« 0li«-4<»7,II-T). 
JWtl ( I T S «g)9 M^dfOl l* pOtttMittM •ftrtMMI«t« ( 8 f ) » 
dl««ttqrl MtpkAt* ( I • ! ) Mtf drjr ao^ton* (400 «1) ««• r«fliis»« •« 
««t«r %«tfe f»r 10*13 lira. After aaaal «oriMp and TUJ axaalaatlaat 
«ai ATS ** 
ri«e to fiT* p«r« Mturi •t&«r«, juma (to mg) m4 Mntai)(B9 ss). 
4f»fl (139 Si) «M^ thmwtwwf saliiAtt^d to CG£> •opamtlM 
to«tini»a •thft mitHyl k«toii« aeMt bor«t« lMff«r (pit 9«9) to givo 
mi IA (SO «g) Midi 1^ 1 IB (to ag) «Ba eb«rttot«rft»i4 M podoeorpus* 
ft«roii«-A mad hiaoktfIanron* ro«{»«otlv«l]r H/ ma. studio* of tftolr 
oeototoo «Ad «ott^l othoro, 
i-«,rr<4%i*9,n«s»r-7«ii-r«-iioxo<^«4Mtiijri/*i.a%ii--d 7oin«voao 
imxMi 
It »a« QiyotfttUsod fro« C^lj<4i«0H •• ooloarlooo aoodiUo 
{» ng) a.p. 3aT-a8^. 
S.t9 ( 1 1 , 4, ^ad.S Hsy fl*I»3«)| 3*10 ( i t t , <|, <f^««.S Us, 
s,43 ( m , 0 , ii«it««)t 9*9« ( t « , df >i«3*s fls, ii«t<-s)i a»«« ( l a , «, 
,f«i,9 Us, 1I«I<-«)t t.SO, »««8 (o , 10 ooeb, S<4*S,Il-3)t 8.»9» 
e.ii , ••It, ••iA* e.ss, • • » (o, 3» ooofe, aito«t-ft,ii-8,i«f,ii*t, 
I«4«,II«4* roivootlvoty). 
• Iff -
^ f Iff f i t C^MMM 
JMIIA (90 «§) wM (i«ftt«4 witli vfH^mm ( t«9 a t ) 9MA aMt t« 
«fiiir<irl4« (S Ml) on « iHit«r batii for S lira, i t ««« tti»B eooUa 
to r<i«Mi t««9«rator« Mid |i«iir«d (Mto onialuid iea« Tli» ••parttt«4 
•o l id w«« fllt«r*(St v««ii«d wltli ooltf ««t«r «ttd <lrl«<t« I t « • • 
erir«t«111n»« f ro* ORCl^ -HoOR (19 Mg)« • • p . 2 9 6 - s A 
iiiift (c»?i3M yf^xff oy ^ I f f ^ ^ 
i.flT ( in, d, j«s 0Sft ti«i-9)| 3«oa (iu» d, i«a us, u-i-«)t 
a.90 ( I H , s« U - I t - a ) ! i*a4 ( l U , d, J « 3 « S t U , t l - I - a * ) ! S.Sl ( t d , d, 
i«g.s Us, »-t-s*)| Lua (iH, q, i^»s.s aa, i^«3 uat a-l-d*)| d.33» 
3«3« (18, oaoli, a, tl*I«3,XI->3|| a,3d (aii, d, J«8.9 Ua« it«IX-2*, 
I I < ^ * ) | 3.18 (3^, d, J«S,9 8«, i l * I I - 3 ' , 8 * ) | 6,34 ( a , 3a, tJl ia- t I^*) t 
T««t ( a , 3«, 0Ae*I-4«)t 7.S4, T.SO (311 aao)i« a, OAo-I*S»II<*«)| 
T.OO, T,»S (3t{ aaeli, a , OAo-t*f,II<»7), 
I f *4St^ ,H«g, I -»7 ,H^T' . raat»»0^—tl iy l / ' l> i *^^ 'H^,7» in«r<Mia 
I t wm •nratat l laad fraai caol^-MaOa 41a aalaarlaaa aaadlaa 
(30 aw), au»* a iO««t \ 
• i f f • 
3««4 Citf, 4, J«a«8 at, a-i-«)| 3.48 (iH, dt J«a«s as, 
lt«f««)| 9,4S (tR, Vf B*II-S), a»41* (1M« • , a*l«4)| 9*40* ( i l l , • , 
ff.ti.3>, 2.04 ( i» , «» i»s«8 a», 8-i*asi««*)i a*i3 <aa, d, j«i.s us, 
n . T f - a * , I l - « * ) | 3*04 (3a« d, J«8.9 Sm, a - I -3S I< -8* ) | 3.98 (3^, d, 
.l«8.8 fls« H - I I - 3 S I I«8*>t 8*0i<4.t3 (l8Mt • , ail«-ll«4* , I «8 , I IH» , 
I -T , I I - T ) . 
•AtUr««ttini MttfiMMat Is p«««llil« for tli«c« figpir««« 
TX<-4%l«-.1»II»S,l«'T,H»7«P»iit«>i>»t0iy/"l«4*'*Q»-II^J^fclfUvoa« 
( l \ i I I8A*) 
MItS (90 <»«), pyrldla* (0 .9 a l ) «ad Aoatio aabydrid* (1 a l ) 
««« li««t«d «Hi a vatar aath tw a kra. rba raaatiaa aixtara was 
poorad <Htto aruslHid taa aad l a f t ovar alght. flia solid «aa 
f f t ta rad , vastiad a l tb watar aad driad* 
I t was a i7* ta l l lsad fraa caoi^«4la08 aa aolaarlaaa prlaa 
(30 Bg), m.p. a3««>3»*. 
ffffi (Wla>i yfflift f t "^fffilf 
3*03 (ta, <• i«a aa» ii-i«4)t a.48 ( in, d, J«i Us, a«x*8)i 
1 . M (Iff , a» l - f l - e ) ! 3.33* ( i n , a, • •4 .3 ) t 8.33* ( i i i , a , i f«I I«8)| 
8*oe (aR, «• ^ • •s la , i«i«8Si««*}f a.ot (as, d, ^-t.s aa, tf-ii-f*, 
t t««) f 3.Ti (48, «, Jiit.S aa, a<-l«a*,8* aad a-SI«3«,8*) | Y.S8, 
n t i , T . f t , T»88 ( l ia ,s /5 0Ai ) , 
•Altaraatlaa ataliMmit la paaaikia far thaaa flfaraa* 
mtn 
JUItl (90 ag) w«s MtbjriAt^^i tt»l«f diwIHgrl MlpHaU 
(0.8 111) and potM«lii« oarboaat* (3 f ) In aoo • ! of dry M«toa« 
•M tf««oriti«d •«rt i«r« fLO •jrimtnation of ttm wmttsylmtm^ frodnot 
«tiOiv«<l onljr <NM tfiot in tlT UgHIt oorrotpflnillng to poaiaaotbyl 
othor of hlnoUflorimo* 
n*4%I^'?,lI«a,I»T»Yotr>aootoi0r»11^7-O«<»tHyl/*I«4*'4>-il^jr 
Mflorono ( J M I ^ A ) 
lU I I I (40 • < ) , pfrl<llao (0.3 a l ) ond oootio aaliKdriao (1 «1) 
wMO Ii«oted oa a wator batli for 3 bra* tlio aixturo on a»aal worlnip 
and aryatalt iaatioa froa CHCl^ -UoOH gavo eolourUaa 0ttlNi8« a«p« 
s«it (tat «» J«a Ha« UH'^h a.74 ( I H « d, i«a ua* a- i^t ) ! 
S.Ot (1K» a» l!«tl««)| 3.49 (1H» a, «-I<-a)| 3*40 {!«» •« tt«II«3)| 
3.38 (aB» «, J»3«8 K«t s-i«*ast*)t a*i« (aif d» -laOtS Hat a*ii«3*»«*>i 
9*0a {m^ dt «l«a«8 %•$ » - l«3*t8Si I * -9 ' f f8* ) | • • M (a* a8» <lla«4t«T)| 
n « 4 , T«T3» t .77 (taB» a« 4 0 ^ ) . 
» « t r t t | f H »f UnmmH49 trm t^ lmmm9 of At«i»>««« mmlUmk^m^ 
ni« 4mtmiU4 lmmm» of <l« w«ll i t t iaM« (3 kg) w«r« «oapl*t«ljr 
tfrt«d «ii<l •sliM»t«<l Hi til beiUttf MMtM* t i l l tiM ost rMt was 
alaoat •ol««arl«««. Tli« «««bla«d Mtttoo* •xtraet «er« ootto«Btr«t<tf. 
Tha eoBovatrat* viw {utrltlad «t d«Mrlli«d aar l lar br aolvaat 
f rMt lonat lon Md eolawi obroMitOfraptir oa a l l loa §• ! • 7ti« jrallow 
f<>]|<t <9 f ) gara uaaal oolmr t««e« far flaroaaa* 
THla liQrar aUrowitograi^lile axaaiaalloa of yal l«« pliiaaata 
hy aatttoda awatlaaad attrllar ladlaatad llu» praaaaea of tluraa Hoida 
( f lPf) , Tli<» oruda aolld was dtasolvad l a fiyrldlao aad aubjaetad to 
pr^pmrmtif TI«0* Tba ladlvlilttal ao»p«iaata vara aaparatad aad 
tbalr bosagaaalty eiiaefe»d aa aaaal* fba aoa|>aaaAta wr9 laballad 
aa iwt (R^, 0 . i8 ) t ^VVII ( R ^ 0.3a}, <lwltl ( H ^ 0.S4) . A l l tba 
oaspaaaata gara oaaat nolmtr taata far flai'oaaa, Tba aoaplaaltlaa 
af dlffaraat fraattaaa vara atadlad bf fl<C asaalaatloa of Ibair 
flitlr Matbirlbtad j^radaata* 
iML 
JWI (toe ag) wm aatbrlbtad aalag dlaatbyl aalpteta 
(0 ,9 • ! ) « tatobatatt aarkaAata (2*9 g) l a 900 mX af 4rr aaataaa* 
Tba iMtbrlbtad «lstiira br tUS asaalaatloa abawad tba ^w^m— 
af aBMMtaflaraaa aad oaprabbbflaraaa (9^ valaaa aad abaraataMatia 
flaaraaaaaaa l a 9V l l g b t ) * Tba taa f r f i t l a a a vara aaparatad W 
arafarattva fW im9} aad t»uatmt9Hm9i a* aaaataflatoaa baxaaalbfl 
atbar abd aapraaaaflaraaa bamaatbrl btbar bf mm atadiab af tbair 
aatfert atbara* 
« ISl • 
T»4SH«4SI«g»H-a,t*T»H»T^I»»»'»Q«—tiyl /^l^a'tU^J^Mfiwr-
Cr]r«t«tli««d fro* CHOl^ -M^ OH (IS « ( ) , M o<iloiirl«t« • • •d l«« , 
t-4»,II-4»,I-5,II-?J,I-T,II-T-««»«-0-iii»tHyl/"l-§,lI-dJ^!llfl«VOtt« 
(fwmiT) 
Cir«tiillis«<l froa OHCtj-McOil •« ootourlMa ii««dl9« (ao tt|^)» 
e . u (AH, «» a i i« - i -7 , t t -7 ) . 
A «lvtar« of JUII (30 Mf), p«tM«la« •«riio««t« ( i g) • •4 
4lla«thyl Mlpli«t« (0,39 at) l » 100 «t •« dry attitOM WM r«fliiat4 
for • iirs* Aft«r uMAt wortap md VLC •x«ataatto« (8i*f)t ••%tir* 
l«t«4 pratfttet sbmnid |ir««*tt«« of litxaMitl^rl •t lwrt mt Mmita* 
ft«r«tt« and klnaklflinratt* ^atwMti^t dtHar (tt^ valiid* sad 
• Its • 
•1i«r«tt«rl«tlo ft«orM««iM« l a UV Ugh l ) * 
ftiii ceo stt^ftriitloa of I t l l (aoo •« ) »•%«••« t tHyl mtnart 
lr«tOM Md liorat* kaff«r (pfl • •S ) g«r« tli« foltowtag tv* fratUoast 
l i f f i t («0 ttc) aa4 iWIfY (90 mg). 
JWIIX (90 ««} v M Ii0«t«d with prriditt* (0 ,9 « l ) ana aaaUo 
mnhf^ri^9 ( I a l ) aa a vatar batli for 2 aro« I t V M tboa ooolad to 
rooa t«ii^«r8tara aad poarat onto eraaliatft lea* Tiio oaparatad solid 
«a« f l l t a rad , aaoliad a l ta oold wator aad drlod* i t ery«t«ll isad 
froa (^Clj|«ft(aOll (30 ag), a.p* 399-sa^. 
««I9 Ca» 3«« Olla*II«4*)t t .«9 ( t f au, 0Aa^-4*) t T . M * 
f«8S (SS aaali» a» OAa«^-«»II-«)| t,03» T*94 (98 aaaH* a, OAa-I*?» 
I I«»4*,I-f , I I«4tI ' '>T»II>T-l»»ataaogto«f/f l- i«^-H«4j7aifla»o«a 
JVIIY (40 ag) vaa aaatjrlatod with pjrridlaa (1.9 a l ) aad 
aaatla aahrdrlda (a a t ) . Aftor atual «ortaii» tte aaatata 9ry» 
ta1Uaa4 froa OHOI^oetoa aa eolattrlaaa aaadlaa, a .p. a3T-«0^« 
T.90 (911, • , 0Ae-I I«3)| 7.«0 (3li, « , OA«*I«(l)| 7«Tl 
(on, « , OAe«f-T,tI«4*)t 7.SS (att, • , OAo-It-T). 
fWtH 
rwill (30 «g) w^leli « • • i^|iftr«ntly tt0ao»«tliyt •tb«r of 
tilnolrlftirroaii ( f t . •« l t t«) , urns tt«ilhyl«t«<i ttsiat di i i«t i^l sulplmtdi 
(0.3S a l ) aa<t potat«iitii e«rbmi«t« ( i f ) >^ B too « l of dlry ao«toii«, 
t i l * ««tlQrlAt«d aixtiar* br TU! •x««ia«tloii sbovvd Iii9 pre»«ao« of 
p«at«tt«tlirt mthmr of liliioltlfli«roao« 
(fWlUH) 
I t orjrttAlUsod froa oaCl^-Matni (30 »g), tt.p. 338^. 
••09 « f t . l 3 (19R, a, 0lia-II«4*,I«9,11-9,1-7,11-7). 
Tlio dafattad laaraa mt oapraaaua arisoatoa (3 kg) vara 
aMMplatalr drtad aad askaaaad a l tb bai l iag aoatana t i l t tlM 
astradt was atsdat aotdarlads* THa aoabiaad aaatoflw axtradta 
vara dMMaatratad* ttm a«mia«trata aaa partftad aa daadribad 
• • r l t a r lir a«tvaat fraattdnatioa and aolaMi aiuromtdgrapliir a« 
I M B tagr^r ofiroMtt^graiililo •««Mta«tloa (BPr) of yellow 
jpifmiRt* Hf a«tlio<ls •«iittoA»d • i i r l i« r ladloftt«di tli« pr#MMi4i« of 
tter«« oo«pOttnd«« 1%« ertid* eolid ««• <il««o|ir*<l l a |»yrl(tin« «ttd 
«o»toii«t mib|«et«d to prmpmrmtlyf TU3. mo indlvidhial eoaponoata 
w«r« tufiaratod ttod tfetotr bo«Ofoa«tt]r oteookod «» atual* fli« 
ooa^oaoata woro labollod mm CAI (ft^* O.fT), CAII (it^, 0 .33) , 
CAfll (n^, 0 .54) , All tlM eo«f»oaoats g«r« asaal colour toots 
for ftoviiaoido. 
CAI (60 ag) «o« aotnrlatod aalag d i a o t ^ i solpteato (0*9 a l ) , 
potaoolaa oarboaato (a g) l a 300 al of drjr aootoao. Ybo aotl^latod 
alxtaro oliowod tlio proooaeo of hoxaastlurl otaor* of aaoatoflavoao 
oad ooproataflavoao (tt^ valooa and oliaraotorlstlo flaaroaaoaoo 
la m light). 
fHo aotlqrlatod alxtaro aaa aoi»aratod by proparatlvo liaror 
obroaatotrai»br« 1%o boaogoaooaa ooapoaoato vara laballod aa 
CAtttI aad CAIilIt. CAim and CAlKlt voro olMira»torlsod m 
a»oatafl«voao bosMMitbrl otkor aad oaproaaufla'mo iMsaaotlMrl 
atHor bf iMH otadloo* 
i»4%n«4%i«>g,n«s»i»7,n»T.«»»>«Oi—tiy^/'^»3SlI^8J^^fl«v1^^ 
( 9*?My } 
a.24 (SH, t , OM»-I«4*,I*7)| ft*ai (3IJ, •» CM««I1-4*)| d«lS 
{Iff, ft, (}ii«*i^)i 9,m (m, •» o»i«<.ii«9)| 6.ts (Sii, «* (Mt-ii-f) . 
Cry«tnlti««(l fro« CHCl^ «4t«yt{ m oolourl^ss a<}«dl«s (i^ ag) 
Map* 399 • 
6.34 (en, «, 0M«<»i«4%ti«4* )i 9»3^ (0ti, •» aii«*i*a,ii*$)t 
C4H 
CAII (SO «f) ««• ••tlQrt«t*4 tt«lac <li««tli^l Mtpiiat* (U*3 • ! } 
md ii«««t«tii« onrli(Mi«t« (1 g) la too al of dry aootoao. fho 
«otiqrl«tod prodaot^ a.p, a6S-«4^ IKT TU! osMtaoUoa otiowod tlio 
uroooiMo of UaalElflavmio poataMthrt otlior (S^ vatao and 
•tiorooforlotio oliodo ia OV Ittlit)* 
• t i t • 
CAIIt (SO ag) wm ««t^tate<l nwliii ditt«tlirt •nlpliat* 
<0.a9 «1) tm4 pMMstiaM e«r»oaiit« ( l g) ta 100 a l of 4ry mmtum* 
After rttflairlnf at alHmt S iir»«» tli« • • t i i / lc tad pro^et by TisG 
•lio«»<l tiM pr«swie« of lilaoiiiri«voa« p«ata««tliKl otlior. (s^ valua 
aad eliaraotarlatie ftaoraaoaooo la UV l i g h t ) . 
T»T,t<-5»II«A»tI«4*<>-f«traaoatoiiqr*!I-T«u-««tliri/f'l<H*M>*ll«6 7 
Mfliwroaa (CAIIIA) 
CAIII (30 mg} vA» aeotjrlated »ltte {»yrl4la« ( l . S a l ) aad 
nee t ie anlifdn<f« (a a l ) aa a aatar bata for a lir. I t vao tliaa 
ooalttdi to rooa toaporatoro aa«l poiarod oato oraabad lea . rtia 
vat^aratad notld waa f l l t a r a d , aaabad a l ta aatar aad drlad. 
I t oryatalllsad froa gtOAo ( l i ag) aa eolfwrlaaa aaadlaa, 
a.f. ass*. 
ffit^ ( W l a ) l yff^^ff n ^^fl§ 
« . l (9H, a, 0lla*II«T)t T.96» t.«4» f .«8 (8N aaali, a» 
0A««.t*r,t-8 J I - 4 * )• 
M r drlad laaraa (a kg) vara axtraatad a i th dlffaraat 
aalvaftta aa daaarlbad aar l l a r . Tba gwm vftaabaa raaldaa (3 i ) ^ 
aktatwKI aftar aaWaat iraataaat, « M I aabjaatad ta aabiaa 
• i t t » 
ta«r«ttiitac ardar af polarity. T IM r«Il<Nr soUa «lst«r« «f Mri«ro««« 
(a g) «o olittttB«tf wMi tMiparAtaa l a three fra«ti«tt« t^ prsparatlva 
tuta In^mr oaroaatograplir ( s l l t ea gal aOB). THa fraatiaaa vara 
taballail at IiSI (R^, 0*1«), liSIt (i{^» 0*92) aa4 i i^I I I (tt^, 0*82). 
liSr (300 ag) aa aatbflatiaa witii aaHydraa* pata«altta 
aarboaat* (8 g)» diaatUrl aalpHatt ( l a l ) ia 300 at 9t drf aaataaat 
»a« foua<l to bo thm alytara af tliraa «i t l iy l atbara aa TMSy i^IiUy 
LStMll aad IBimUm mar wara aaparatad to/ |ir«paratlv« litrar 
eluraaatagraplir ta giTa para lAIi4I (40 ag) , LSliAIl (38 ag) Mtf 
l^atmiT (S ag)* Tlia LSIllI aad t^ I i l I I vara aiiaraatart sad M aa»ata» 
flaraa« liayaattliyl atbar aad rabaataflaraaa iMaiwMittigrl atiMtrt 
r«t]i«attTaty» toy mm • tadiaa. Ttoa y i l i i l t l « toelag ttoa aiaar 
aaaatitatat aoald aat toa ivatatad ta mf f ta iaa t MMwata, aaa 
atoaraatartaed aaly toy aa^fto attto antto«atta aaanta af qaaraatia 
aaatMattoyI attoar* 
I^SH«4%l»8, I^T»H»T^a»a«OHiWttorl /" l«»asi I«^J^if lara«a(t idim) 
OryatalUaad fraa OBQl^-il^m a* aalaarlaaa aaadt«a (8S mg)^ 
WW (CPClj>i • • ! « • • »a T i # > U 
« • » (0n» 9 , 0M«<-I-««»l-7)t 4 .41 (38 , •» Olt«-II«»«« ) t 
t . t a (SH, t , OM««.I«S)t 8«9« ( ) « t • • 0 l i c ^ I « 9 ) t • • ! • ( 3 8 , Sy 
0 I I « * I I * 7 ) . 
ijmmii 
OiT«tttllis«<l f ro« (3fK31g«M«Oe «• I tgHt y « l l « « il««4ll«» 
(30 « i ) , •«p« 310^. 
3.19 ( 4 , » l , J«9 as* a « I » 3 S t - 6 * ) | 3 *d l ( 4 , 1 0 , J«0 MB, 
! ! - I«8* ) t ^ ' t ^ (<lf ^ f ' ' • ' «»» E . I I - >3 * , « * ) | 3*»8 ( d , 3tt, <l«9 U i , 
] |« I t *3* t t l ^S* } | 3,94 (4« t « , <li>3«S «% 8 * I « d ) | 3*40 («i» I f i , 
if«8*s as» 8«4-«»)i s«i4 (•» in, a«ii-4i)i 3,33 (•» 3R« a«i-3,it«3>| 
• • t 4 , • « ! • (as eMk* OII«<4o4%II««« )t ••<»•# • • 3 9 (30 •MI I9 • • 
UIII (40 ag) WM wit^lAt^i «•!«§ 4ia»tlqrl Mlp^Ai* 
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fa r—m ta«»arat«ra M « »Mira4 aata araaiMd laa* TiM oaparatatf 
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( 4 t llt» «r«3.8 Rst l l -8) t a*T3 <4, 3 i , 1«# fl«» B«-3%9«)| 3 . U 
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tot* I I* OMfMra Md «• KinrMiOt Ok*a. and lad* 990 (1973)* 
tot* J* Maaata^tt ^.P* Marttta and 9* Ralta* 9»IU 9aa* OMa* 
f^aaaa, 8713 (1993>* 
109* Aalt. M* 1lalMaa» W* Olilcaaa» II* aad Kwaao, M* CiMa* lad* 
99f 11979)* 
104* 9a l i i lUat t ^« ^^"B* ^'^^O* i^Si (1979). 
109a*Vattar» A* Ward* 9*9, Md Orir* 7*1 • «f* OkM* 9aa*» Parkia 
r rMa* 1 , 9479 (1979)* 
k.eiMHt V*if*« I l r a a * il*» Vagaar* 8,9 llaaaaalr&» ^9 Okaa« f*C*» 
OlMMit l**t«i Ua> y*0* aad t4a. r * i l * . Fhrt99k9«i9tfff^t i i » 
1379 (1977)* 
- l» f • 
T o i a n P»» tset (19T8). 
109* VafiMrf H». Otorlt V*il* «i<A s^MMtttoisiiUrt <!•» T»tr«ii«droa 
tor, 3totii*r«» l .O. (1073) 0«rtMHi*t9 mn, ji|^«tro«oopy, Ao«d«Bl« 
?r««t» if«« Tork. 
tOS, JMtooa, »•» ti«olt«t«3r. tt«l>., SetMloMMia, r. aod V«Ist«aii«l««t 
V . A M J . CIMHI. SOO«(0}» 9701 (1971}« 
too. Tyrant, B, mm ifarkliM, K«ft«t T«trali»dr«B, J f , 5df (1976). 
ttO, ««krllt i '*!** J« Oh««« 3«o«» Cll««* COMMB* 663 (1979)« 
111* LftltMiwid, J«T. ttaa Dat«ll» M*, Org. !!««•• Ssaon^t 0 , 179 (1977). 
113. h&wy^ G.C. and !r«laoiif 6.1«. CarbtMi-lS. j|aol««r lfAg««Uo 
It««oatiao0 for Orgaiiio ClMi«l»ttf pp. 80. WlUyy Mow irorlc(1973). 
113. Charlt V.M. , V«i»9r» B. and MMtt l t l r l t A. (1977) l a 
prffparatloa. 
114. O . a . I . Kliifatoii, r*tr«iiadraii» J7» 3691 (197i) and rafaraaoas 
tkarala. 
119. R.f. ftaad wul f .M. n i a a a , J . Ckaa. SOo.(C), §949 (1963). 
116. A. rat tar* f . Stalataa aad K. SarlMrt ^« fiataraojralta O M M . * 
3» 383 ( 1 M 8 ) . 
117. J.R. 8«vla aad O.V. e«Baraa» Mat* J* Ohaa., J | , 1637 (1886)* 
tt8« 8* Vatn^iHt V«7»8. Martt aad T.R. Saahadrlt Sad. «r. Oliaa.. 
I t T f l ( t f 8 8 ) . 
I t o . 8 . Daaadtaa, f . f * RMat^ A.if. KiTara aad £• 8aralla» 
OlMI. i lMtar* l i t 18887 (196 8)* 
130. r« fkaalilra aad K. Kaaaaiilaat fotrahadraa l iatfaMt 
4888 U8V8K 
181* K* «alMaava» OIMA. Vkara. Ba l l . (<fa»aa)t I t 748 (1989)» 
•ad rafaraaaaa tkarala. 
• aoo • 
I t s * K. tt«lMisw«y OliM, Pluara, l i i t t . (4«pMi)« i2» 1033 ( I M a ) * 
133, f«r« MatlMi « « S, S«tlui«, J« I M . Oh««. 3«o, . A i . 34T { t f f l4 ) | | 4 , 148 (19«3>. 
134* S« /UMHid aad 3. RasA^^ T«triiiM«roft L«tt«r«» 4433 ( 1 3 n } * 
138* S. il»rlr«a«t ^* Oklgftva and H. K«»«ao. T«trttli«4r«i Umturmm 
3108 (19T3). 
139. A«I« 3«ott, quart. Hair. (U}a4«ni), J f , 1 ( I948K 
13T* A.I« SiluiU, i , i « Wladla aa4 A.C. «alaa»Jr,, J , CMiaa. Soa,(8) . 
413 (1943), 
13S« S. Hatarajaa, V.V«S« Murtl md T«». daalia4rl» Ia<l. J* CliaM.. 
£ , 393 (19T1). 
139. J ,^ff, ll««la» ^, Koiiar« «a4 D*H. «l l l la«av «l» Obaai. t a o ^ B ) , 
T98 (I9ft4). 
130, IC«K. Ohaxaty B«iC, Haada «ad ! • Habaaa wid N. iCavaao, 
CHaa* and Ia4«, 38 (19T0)« 
131« V* Kaluun,) Oapalillatead raaulta. 
133« <l«|i. fr9mtmt QUaa* ft«v« j^|» 333 (19T3>. 
133* S. Ve« Kftttaaaatil Md V, laMpat Bar*, 3jr, tT3 (1904). 
$• Van KMlaaaoklt V, Laai^ a aad J* fa t f^ r , I M d * , 3 t , 
1403 (1904), 
134* WK* 3a« aad T*3* SaaiMidrl, rraa* ladlaa Mad. 391». 81At 
130 (194S)| S. »als9»ia«i , I«.R. y»m Md T.R. SaaHadrlt 
I M d , , 83A, 9T (194«K 
13S* ?• Aldai If* PUntkava and s* Oaa, ratraiMdr«« liatt«t 
3883 (BnK 
1S4* !!• famtmaa« f* At«a«ta| T« 41 da, and S» Oaa*, J* CIMMI* 39d«, 
ParldB Tr«ui 1 . i , 3T3 ( l9TT)* 
13T* f*3« 3aalta<rlf fffea OlM«l«4f!r •t rt«f«9«ld oaM|^a«ad«, ad&tad 
9f r*A« AalaMmt P«rgaiMa Praas, Ii«»d9«, »• 190 (1983) aid 
rafaraaaaa at tad tliarala* 
138« I I . Wacaar, *ffM riaraaatda*, adltad bf J .S. aarkaraa, 
T. . I . Md9rr aad B« Makiy., O i i^aa «id Ball L td . , tiaadaa, 
p. tSi (1918). 
« l a i * 
199. S»S, MMIial aiMI K* V«ak«t«r«MM, <l* Otoa. »•••» • • • (ft9M>, 
»d. Il««««rtii {l«<ll«)p i l l , ! • • (19B4}. 
141. s . V M CMtMM«kl, ft* l<«Tl md J , TMik«r, »«r«» 9a» a j8 ( i89») . 
142* <3* X«a|il«tt ma It* SOfKMr, B«r*, TBB* 4Sa (1041). 
149* V*B* if«lM«h M4 Y*S* 9««)iMtri, J. S«l* lad* ii««««reli (India), 
i lS t BOB (iBBB)* 
144* KH* iBhrataltaat w*8* 4asarl^ «• ftaiiaaa. If. Oklgaaa «a4 
IT* Cftwaii»« l a i * J* CHwii** I fB . BIB ( iBTf)* 
14B* ff* KHai Mid A* Baaaa, T«triili«4roa, J^t ^Hi-^WBtn (tB74)* 
14B* Q* X«apl«a» B* Bogaar, Bar*» Jg^ 48a (1943)* 
t4r* J*R* Laater, J.li* Sala, J* Org* CBaa*, J i , SB? (1999). 
148* V* MateasB, 7* SasliaBrl» <l* Sal* laBiaa Bas** i | | , BOB ( l»9S) . 
149a* <« Isliratallalit W* BataMa* S* ffagaar, 0* Satlgaaaa* V* tloaaa 
Okarl aaB B*0* 0«tar«alilt PHrtaotea*, J l , 10B4 (1979)* 
a* V* B^ jduMM^  Ofl|)alili«lMidi raml ta * 
190* r*B* Klat M i K*0* l l a t l t , ^* Chwa* »99.^ 4799 (IBBB)* 
t f i , Bafaraaaa 197, »* 179* 
tBi * *ilaa|Bata far Orgaafta Bjratkaett* By ftaaar M B ftaaar, 
^akn Vl lar aai iimm^ laa* Maw fark» 1BB7« p« 909* 
199* 9aa wt^ir^m— 4t p« 999* 
194* B«if« Saaaaat A«T« BaalMiB aaB a*R* Maaa* «f* Org* QlMa*t 
f i 9499 { t9941| «*B* Naaa aaB B.B* lataaa, i * Org* ClMa** 9 9499 (t994|« 
199* « * l * fBa l la f i t « rafaraaaa 197, i^ * 441* 
199* 8*9* liaatat«r ! • *9ragraaa l a %ka ehaittatrr af Qrgaala 
ffataral r raBMia ' t 9friag«r«4rarlagf iaa Tarfe* 1979* 
t9T. J.B* KatalMMt aB« B.Y* RagBt ralrahairaa U t l * » 9999 ( t999) | 
jr*9* ilarahaat ami » • • • Bagat Olmi* Oaaata* 990 (1970)* 
- 101 • 
1S9« V* 0%«r« m€ J , o»04«rtt» tall* OktM* ! • • • Japaa^ 41» 
1S9, w* P«t«% J* Iqbftl, H. iMiatly Kti* I«lur«tall«ii« W«A* Slialda 
&M V* RalMMit OlM«t«trr «•< iBtfitatry (Sa»atfoa)t itar 9» 
!IO.0, I t s ( t»T9) , 
t«0, J* A, Daaaalljr. B«^« Oarna aa4 J»r» liurpi^. fatraiiadroBt 
J|» lOST ( 1 » T I ) * 
I S l . T. lariroB«» J* Pliaraae* soe. iap«a« ^ « i ( t9«a)* 
t<l3« Sail. nf% Sa i l * Talaw Frovlao. i^g* l*ali«» fal|nir« ilBiaatt 
196d9 I f Cf. alaa C.T. Ctumf, ¥ . i« Oiaia, T« 8aag» J«T, 
CHoaag aa4 r*C« Clwa» <!• raraoaaa Sei«« j^» I (t9d0)* 
l#3a. A. f»«tt«r« R« Warr^i if* tt$m»m4» m» I l jras «Mi V« RalMUWt 
I . I84« Cteaa. Sa««« | § , KM ( lOT I ) . 
b. If. TtMMadf Urn llf»f W* Rabaaai M* Oktgava Md »• 8jiwa8a» 
^(lytaehftalwtrr, J j , 1494 ( t9Ta) . 
144. ?• MMMaa. M, Oliigava and H, Kaaaaoi i * {»tiaraa. ioo* ( lapan), 9§t S t l (19T0), 
IAS, M. I l raa * It. I lyaa aatf «• Vagaar, PlijrtaoliattliitnPt M » 
t4S« ( l» tT> . 
t«6a* S* Matrajaa* V.V.s. mi rU and f,tt* SaaHatfri, iPlDrtaoliaa., 
! • S78 ( t9T0) , 
b* r . 8va«at •!• Pliara, Sao. iapaa» J|;f, t o i l (19SS)« 
• • 8* lltara aad !!• Kavaaa, S, PHam* Soa. .lapaa* SS. 
1419 ( t991) . 
t i n 1I.II, Vaifaaft v . Fataa* li* Iljraat 9 . aalMiaa aM M. Xa»aaa« 
l a « . J. mmm.t Jj^lt « M ( t9 r9 ) * 
111* OlMWtaal Aliatraitt 0Sft0914a ( l9Se) , 
